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SOME GEOGRAPHIC FEATURES OF SOUTHERN PATAa- 
GONLA, WITH A DISCUSSION OF THEIR ORIGIN 


iy J.B. Harcnen 
Pinestin. Uwineraity 


Tn the following pages T shall attempt to deserile iy as clear and 
concise aA manoer as posible the principal goderaphic features of that 
part of Patigooia lying beyond the 46th parallel of south latitude 
fe they presented themselves to tne during my travelstn that coun- 
try the past three years while erigaged chiefly in ae ancl 
roologic researches in behalf of Princeton University. I shall alee 
give a brief description of the genlopy of the region aa a basis for 
a mate extended discussion voncerning the agonees which have 
contributed ty proddges the existing somewhat unusual, not lo say 


linique, drainage avetuine of Patagonin, I shall not attempt an itin= 


erury of ay explorations, in the progress of which | creed and re 
open the twuthern extension af the cominent in Tiany directions, 
hor eball | undetioke ta tleserile dia detudil thie Congr phy ef any par 
ticular part of the region 

The uttention of the traveler in) Patagonla, Hf he i endowed with 
any of the instincts of a naturalist, is linet attracted tu the long tine 
of oliffs that sverywhere on the wsetert const ree lolly frou Ue 
sea ton heightof fron GX) to S00 foe, While still far out at en 
this is discernible te tho experianced ye of the navigator, though to 
the land#man it may appear wa low cloud or fog-bank, to either of 
which illusions ite usually unbroken summit and dull grey colors 
frowly lend thomeelves As the vessel approaches some one of the 
few harbors of this coast, commonly located at the mouths of rivers, 


it true nature soon beconies apparent, anid it develope WH A Peat. sen 
| 
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wall stretching far away on either hand until lost in the northern 
ard southern hocigans. This line of binffs extends throughout the 
entire enatern coustof Patagonin, with but occasional interruptions 
at the mouths of the few rivers that, lowing eastward from the Andes 
across the plains, discharge their waters into the Atlantic, | 

The rocks forming the cliffs consist of alternating layers of -sand- 
stones and oluy#, approximately though not entirely horizontal, of a 
prevailing light brown or gray color, amt-everywhere remarkably free 
from any firulta or other disturbances, Although the colorand litho 
logical characters of the rocks are quite.similar throughout the entire 
coast line, yet there is a decided difference in thelr age and origin, 
as shown by the fossils contained) in them, ‘Towurd the north the 
entire series of atrata belong to the Patagonian beds, of Middle Ter- 
tinry ave and taring ofigin, sud contain in great abundance the Meet 
remains af oysters, poctina, brachiopods brycxontis. ete.. together 
with oceasionnal boned and skulls of whales, dolphins, snd other oete- 
cea, all bearing unimpeachable evidence as to their marine nature, 

“Thee maring beda attam their maximum development in the 

region of Sin Julian, where they show a Ghicknom of 100 feet. From 
this point they dip very gently to the southeast, as is dentonstrat ed 
hy the fot that the succeeding strata gradually disappear beneath 
the waters of the Atlantic as we proceed southward long the coast 
So slight, however, 1¢ this-southerly dip that for more sic SOC ai fT 
oniy: Mie Putegoniat: Sods are seen in the iluffa; Tut at a pout 
ahout 40 miles south of the Santa Crag River a secorl series of bees 
of somewhat Tghter color and canipessd of usually soflor inaterials 
appear at the suniait conformably overlying the Patagonian hocks. 

This second series of strata constitutes the Santa Cruz beds, of 
lncustrine and woline origin. Tt contains the remains of that rich 
and uniqtie assemblage of fossil birds and mammals concerning he 
ayo atu relations of which there hing been auch wide discussion, 
Continning southward along the const the rocks of tise: Rarsbe | Gree 
bede dip gently to the eentheast, so that in the region of Coy Inlet 
their lowermost strata have reached the water level, while rapesteerae 
series forming the Patagonian beds ace here stilinerscind ahaa chs 
waters af the Atlantic | 

South of Coy Inlet, aa far ax Capo Fairweather, the blufls ure en- 
tirely composed of the Santa Crue beds. At Cape Fairweather 
another denies af rocks appears at the gunimit nnconformakiy over 
lying the Santa Cri beds ond designated as the Cope Fairweather 
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belt. They ore of inarine origin and contain, In jreat dlundanee, 
the homains of niarine invertobrites. [shotild also odd that through 
GUT the entire-extent of this const the wppertiost crest of the Wut 
is courposed of from 20 to 40 feet of unstratified boulders and clays, 
cunstituting the great Shiogle formation of Patagonia, iliatrihuted 
somewhat uniformly over almost the entire surface, ani of probably 
combined iow and MES OT gin, 

With this hasty survey of the eastern cost line, let us proce inte 
the ititerioe, Ascending the bli we emerge pom a broad, wlevated 
plait, stretching weetward to the base of the Andes tod abraptly 
tetiningted on the endt, as we hove seen, by the lofty escarpments of 
the son. Its strfeee, with «a thin veneer of soi] thinly endeavoring bo 
conoeal the rooks Lenesth, is aonintly eavorial with pros, Oeensional 
bushes seldom attaining a height of more than five or six foot, appear 
in specially favored lovalities, Ronde of punnie, or South American 
camels, and flocks of rheas, the so-called ostrich, feed here in great 
nimbers and provide the chief sustenance of the l’atagonian traveler, 
as ile Of the Patagonian Indian, | 

Scattered over the surface of the plains in considerable numbers 
are creat depressions, or rather exeapitions, frequently several miles 
In ditmeter and from 100 to more than 1,000 feet in depth, as ob 

served in some instances gear the lase of the Andes. The bottome 
af these depressions aro usnally cocupied by small saline Inkes, Th 
periods of drought, whieh oeeur annually ii this region, tstally from 
Decomber to April, the volume of water id auch Inkes 16 much re 
duced by evaporation, and beds of almost pure salt are precipitated, 
nooasionally attaining o thickness of soversl Frnt. 

An examination of the depressione occupied by such lakes reveals 
the fact that the bloffs on one side arealwoys much lower than those 
on the other sides, and, further, that the lower side always lies toward 
the present dniitiage system of the particular region in which the 
lake iz situnted, All, thie lewd to the inference that these are resid- 
wary Inkes, left os confined bodies of water at the final elevation of 
the lind shove séa-level, and, further, that the depressions ars rem 
nants of fornier driiiige svetema, existing prior to the Inst sutinver- 
fenee, aod corresponding approximately. though mot wntirely, with 
those of toidlay. 

Other features to he noticed are the lroad, deep, transverse galleys 
that cross Patagonia from weet to east and form the chief clrninimgte 
avefems. There are all true vallevs of erosion,and along their hot- 
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toma In trost cases still flow the streame by which they have teen 
eroded: though in some instances, like the: Desire and Coy rivers, 
there are now only intermittent streams, while itt the valley of Son 
Julian uo stream at procent ever Hows, ihe waters of the orginal 
stream haying been eipturel long since at a distniee of about 100 
miles from the coast by a northern tributary of the Santa Cruz. The 
latter, considering the volume of ite waters, i much the mice toepor- 
tantof all the rivers of the plains of douthorn Patagonia, 

Another feature chaructoristio of these plains is the series of esvurp- 
monts, often several hundred feel in height, that terminnte a succes- 
sion of termoe, entountered ot-yarying elevations aa one precteds 
from the coust inland westward toward the Andes, or also in crimeitg 
from north to south any of the zreat tranarverce valleys. Such eoeary- 
ments have a genoral trend somewhat parillel with that of the pres 
ent coast tine, bat extend inland for many miles aloug either side af 
the valleys of all the more iimportan) walercouries, as do oleo the 
present bluff’ of the sua. They are perlaps remnants af blufs 
formed along the const at different slages during the former depres 
agian and date elevation of the land, which would appear to lave 
bean intermittent and of whinh we lave exhibited jn the present 
bluilé of the sea the nat stage. Holween each successive vacarpment 
a narrow, level plain extends, gmdually increasing in altitude to the 
wWeatwaetl, 

In many place over the plains the sedimentary rocks are covered 
With sheets of lava, which have weially had thelrorgin in Teal dikes 
or valeanoes. Many of the latter rise high above the syrrounding 
plain ws toa posing landmarks, serving alike to guide the trevvelor wind 
lend variety to a rather monotone landscape. There luvin fields 
are moost abundant over the central interior region, inhdway between 
the Andes and the cdust, where they cover thousands of square miles. 
In some instanves they presenta brawd levelbauriace of almost lim 
jtuble expanse, covered with highly vesicular seorum, wile ak other 
times the surface over large areas is carved inte uw contusing labwritith, 
of deep, almost inaccessible, nadions In either case they present a 
most sérious Obstacle to the traveler. 

While these lava beds are most frequent over the central interior 
rorion, there is an inrportant outlying ares menr the cout bebwean 
the mauth of the Gallegos River and the eastern entrance to the 
Strait of Magellan, with several extinet volentoes and rewnlting: 
lava streams, which appewr to have been ejoctod at i comparatively 
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recent date. In some few instances the lavas of the great interior 
cegicn extend weatward quite to the base of the Andes, but asa rule 
the surface of the plain fora distatice of gome ‘) to 40 miles esatward 
from the base of the mountains ik free from lava, It hos either never 
exieted there or has been entirely swepl away or covered over by 
glacial detritus, ag has been olverved in some few Instances, 

That region lying between the western border of the lava beds anid 
the foothills of the Andes ia by far tho midst fertile of the Patagonian 
plains Ite surface, coverod Low considerable depth with glacinl de- 
posite, presents a series of mnges of low, rounded hills, loft ae terminal 
thortines hy the receding glaciers. Such ranges of hilis have w trend 
purnliel with the base of the mountains, and are usaally separated by 


broad stretches of meadow land, with numerous small glacial lakes, 


either ocoupying alight. depressions jn the inendows or, a more fre- 
quently seen, ombraced by the low, rounded hillocks of the terminus! 
rordines, ‘These conditionsarn especially characteristic inthis region 
over the bottoms and slopes of the great transverse valleys, but ther 
extend aluo in many places out over the surhuee of the higher pompas 

The rolling surface of this wetern plains region, abounding in wide 
pasture land« dotted over with sparkling Inkes of pure, sweet water, 
presets a plowing contrast to the semi-arid region near the const, 
nnd affords « weloome relief to the traveler after a journey across thy 
ack, absolutely barren lava beds.of the ventral plains, [ts modest, 
woobtrusive beauty but emphasizea the grander-acenery ‘heyoud, in- 
dications of which already appear in the cistuat renyces wf thi Arles, 
whose summits, buried deep in fields of snow and jew, are seen leril- 
Hantly white nzainst the intensely black chackground formed by the 
storm-clowds of the western aky. 

Kntering the confines of the Andes, numerous river’, deap rocky 
cifians, broad open lakes of beautiful clear water, fod by glaciers that 
descenil from the anow-fielilé ot tho summits and all the other fea- 
tures characturiatic of nn intensely rugged, mountainous region, thrust 
thombelves pion the attention and excite the wonderand admiration 
of the traveler, 

The country lying along and within the foothills of the Ander 
is in many respecte the most interesting region in Patagonia, whether 
vonsulerul geographically or geolagionlly, Tahing advantage of any 
of the numerous valleya that extend westward from the weatern 
boarderof the Patagonian pliins and penetrate net only the secondary 
but also the main range Of the Andes, finally emptying inte the 
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Paoltic, many foets may be obwerved not only hearing direatly upon 
the structural and historical yeology uf the Andes, but alee throwing 
mieh Tight on the agoacies whieh have dontributed to the pooulinr 
topography iid determined! the onijue position of the continental 
watershed al present existing in southern Soath America: 

Jnay unique, for [believe it hes noe poralle!l elaewhere. “That its 
trae pesition was quite unknown and evtirely unsuspected, evem ot 
the beginning of the last decade, is clearly demonstrated by the un- 
fortunate boundary disptrte of present existing hotweeth Angentina and 
Chily This dispute, which even within the last yur eerinuel » thirestt- 
ened the poauceful relations of thes two South American repubties, but 
snow happily approaching « panenful setthinent through frinndly 
arbitration, arose from an atteinpt by joint commissions ap poliuted 
hy the two governincnta to estinhlish and properly mork, wei tritertitt- 
tional! boundary line extending northward frown the 42d panillel of 
south latitude Ln theiravork of delimitation these jOInt comms 
dius were to be guided by the text of a treaty onternnl into hy the 
ro gorenmmentein LSS, which stipulated thats line connecting the 
highest peaks of the Andés and dividing the waters of the Atlantic 
from the waters of the Pacific should constitute the internutional 
botindary line, 

An aitwnpt at a practical application of the conditions of this. 
treaty soon dernonstrated its loyposihilitv and develaped the Met, 
proviowaly unsuspected, that the continental Watershed throughout 
the entire oxtont of Patawonia, excepting oily & still aren obont tho 
aOUTCY Of the Santa Crox River, wis not forined by the nian rmige of 
the Cordillerms but lay far to the eastward and in. mise insta 
extimied even beyond the lowermost foothills of the mowotning: Tt 
wae clearly impossible, however good the intentions of the respective. 
commissions might be, fo comply with the conditions imposed upon 
them bya treaty based upon supposed geographicn| conditions which 
in reality dio mot exist, for mo fine oan be drawn complying with the 
evident intentions amd literal conditions of the treaty. But while the 
joint cominiashone did little toward tracthg the boundary Line between 
their respective dlomnins, yet they have done much to increase our 
knowledge of the geography of the Inteurlor region of central Pata 
votiin, which oitil the lost two voars remained almost entirely un- 
knows. 

The least frequented, and therefore Jeast known, portion of Pato- 
gonin lies between the Santa Cruz River on the south and the 46th 
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poroilel on the north, or approximately between the 46th and 50th 
purallola of south latitude I visited this regian in the summer of 
TSG and 1897, nenormpanied by Mr QO. A. Peterson, At that thine 
neither the Areontine nor the Chiliaw commission had entered it, the 
lahorsof both having been contined to the more easily soeossilte clie 
tricte to the north and #outh, A glanes at any of the current maps 
will demonstrate how little indeed was then known of its interior. 
The few travelers who had previously visited if contented themselves 
with a journey up the Santa Crug River to the lakes about ite sourve, 
ar at invest with a trip over the ald Indian trail leading from the 
mouth of the Sante Cruz River up the River Chica to within alent 
GH niles of the tm of the Andes, and thence hearing almost due 
north over the plains to the head of the Senguer River and down the 
latter stream to the Chubut, never entering the miouritalns at atv 
pulnt on their jouriey. The whole waa, at thy thine of niy first visit, 
proctowily an entirely unexplored region, wboundimg in utndisesvered 
and unnnmed monntnines. lakes, rivert, and ylaciors, miany of them of 
groatsixe and exceeding heauty. 

In connection with my work it became absolutely necessary bogive 
names to some of the geographic features discovered, especially in 
my field-notes, Some of there names [ afterwards published with 
sketch maps, showing their location, ascompaiuying preliminary 
junpere relating chiefly to the gealoey of the region. T endeavorel ns 
much as posibleto aveid any attompt at a detalled geugraphy of the 
region, realizing at the thine the apecaly completion of the infinitely 
tore aceitate nod detailed geagriphie work of the Artentine Limit 
‘Commission.in charge of Dr F. Py Moreio, to whom tnore than to 
any other person we are todelted forall that is at present known of 
the geography of the titerior of southern South America, 1 om 
Pleased to see that my expectations have already been partially met 
by the publication in the Geographical Jimurnal of w paper read by Pr 
Moreno before the Hoyal Geographical Society of London, accom- 
panied hiya sketch map giving most of the more important ety 
graphic features, wud promising a larger map with more detuile in 
the near fortune, 

I at not only gratified to kee that the few names given by mo have 
beon adopted by Dr Moreno, but Tam also confirmed as to the wisdom 
of iv forbearinee to anter the Held of the professional geovrapher, 
which might very easily have resulted in a confising synonymy of 
Important geographic nines, 
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‘Since De Moreno's paper is doubtless easily seeessible, |ehall not 
attempt a detailed dexeription of this interesting region, bat shall 
briefly discuss the factors which have contributed to produce the 
existing unusual drainage conditions, T am the moreexdily Hopelled 
ta this cuurse, since some of the theories advanced by Dr Moreno in 
explanation of certain feitures deserited by him appear to te ai 
tenable Atany rate, they are not stipportnl by moet of the observa 
tons made by aiysel! daring the past three years, 

A atady al the southern Andes al any point reveals the fact tha 
they are composed 6f three distinet, parallel rociyes; separated by two 
doop, arrow, longitudinal vallevs. The middle of the thres ranges 
ia averywhere inuch higher thaw the two lateral ranges and may be 
reckoned as the principal range of the Andes, The western Interal 
range is at present partially auntmerged beneath the Pacific, hut ie 
still distinotly seen in the chain of islands extending all along the 
western coat, ‘The westeri of the two longitudinal valleys {A at 
resent throughout the greater extent of Patagonia entirely ane 
themed beneath the sea aud is now represented by the narrow sys- 
tem of rather deep channels that seprrates the isha frou the main 
land and offre an olmost continuously novignhlo lnland waterway 
extenling from the southerumost point of the Brinswick Peninsula 
to the 42d parallel of south Intitude, or throughout more than twelve 
deyrees, a distunee of over 700 miles. 

The etatern latural range of the Andes is apen in the foothills that 
ree somewhat abruptly from the eadtern plaina toa height in places 
of dome GOK of 7,000 feet, “They are composed almost entirely of 
Secondary acd Tertiary sedimentary rocks, with occasional layers of 
intrusive. basalts, the whole thrown up in a somewhat caval pobiatettaeed 
system of folds of cusually monoclines or anticlines terminating 
town the weet ino Liifle escArpmnertt, the crest of which overlooks 
the deep, narrow, and irrewular, eastern Lougitudinal valley that sy. 
arates the eastern later! range from the cevitrdl main mnye of the 
Ande, In this easturn longitadinal valley there Le loonteid a series 
of the most beautiful mountain lilies, extending northward 1 1 
awinewhat brokgn chain from Lake Anfentina, ot the honl of the 
Santa Crux River, to the northern Tinits of Patagonia, A} some dis- 
tance to the south of Lake Argentina the bettom of the valley has 
not bean snfficlently elevated and it i6 here ocoupied, tat by freah- 
writer lakes, but by numerqus farcow arms of the Panific, ae Seen Loh 
Last Hope Inlet, Ohstruction Sound, Skyring aml Otway winters, ruil 
Useless Bay, opposite Sandy Point, in the Stent of Mavellan. 
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Tn many places important streams. enter this great longitudinal 
valley from the eastern plains and discharge their water into the 
lakes, which in turn are emptied inte the Pieific throigh rivers inter- 
aucting the main tange of the Andes This ta true of all the lakes of 
thia region, with the one noted exception of Lake Argention amd ite 
siftuenita, ‘The upper courses of the grent tranaverve valleys of Pata- 
goniaare always directly opposite same of the larger of these tributary, 
valleys: =o thatat soch places the continental divideis excealingly low 
andineorspiouons. ‘Thit condition, together with certain glacial phe 
nomen, hie lel Dr Moreno te ndvance the theory that formerly all 
the lakes sew found in the eastern longitudinal valley discharged 
their waters into the Atlantic, and that their diversion to the Paoifie 
how heen due to the dainming of their eastern outlota with ulneial 
drift, 

A daroftl examination of all the facts does not. I think, justify sob 
iii wastiiplion. I have examined with considerable cate several of 
the low eentinental divides about the eastern extremities of some of 
thee Inkes; and have never found the original rocks there covered to 
any considerable depth with glacial dvtritus. The great terminal 
mornines left iy the former ice-eap could always be seen crossing the 
transverse valleys some distance to the eastward of the continental 
divide, where | have observed them to have a thickness of more than 
SOO feet, as clinpiayed tin the bluffs of some of the streams which have 
cut thelr way through these moraines in thelr courte to the Atlavthe. 

Adnore plaasible explanation, it appears to te, le afforded bya 
cormiderution of the lature at presint existing throughout Patagonia 
and Tietin del Fuego in connection with a proper moderstanding of 
the relative land eid sen arene thatexisted there during Inte Tertiary 
times, with an appreciation of the greater elevation which has taken 
place over northern than over southern Patagonia in recent times, 

From the present distribution of the rocks forming the murine Pata- 
uinian hede we koow that during Middle ‘Tertiary tines the entire 
southern extremity of the continent excepting the higher purtks of the 
Andee was submerged. beneath » shallow sea, That this sou was no- 
where very deop ia shown by the character of the fossils, whieh ore 
everywhere extremely abundant, and all belong to dhallow waiter and 
fittornl forma, The acettinilation of the 900 feet of rocks now forming 
the Patagonian beds, coutaining throughout the fossil rmnines of char- 
netoristic ehiallow-water forms, can only be explained by assuming 
that this region was undergoing a subsidence sufficiently gradual to 
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just keep pace with the sedimentation going on over the bottom of 
the sea. After o time the rite of subaidence bocame less rapid or 
centwed entinely, and the hallow sea was gridunily converted inte a 
series of estuaries, lnkes, and dry lands, in and over which were de- 
posited the Santa Cruz beds of |pcustrine and reolian ongin. For a 
long period, extending over Inte Miocene and early Pliocene tins, 
this region was elevated above the sea During this long period of 
late Tertiary elevation the strface of the land was subjected Loon 
gion, and the courses of al) the more important vallevs and drai nae 
aysleme How existing were then determined. Toward the oloww of the 
Pliocene this entire region was again aubrnerged benewth the sea for 
a short period, but sulfielunt for the deposition of the marine Caje 
Fairweather bode Ditriny this seoond poriod of submergence the 
Andes would spipiat asa long archipelago of high mountainous 
Lalatids. 

At the oloseof the Pliocene thoro began over this region a prowess 
of elevation, which, as has been shown, was much more considerable 
toward the north than inthe south. This difference in the amount 
of -elogation accomplished in the northern and southern regions has 
deteriiined the presence af the series of fresh-water lakes nuw found 
in the north in the same rulative positions that wre oceupied farther 
south by the diords and inlets from the Pasifice, I have olttulreal ab- 
gol tbe proof that this elevation iu the north slong the Ande: has net 
been less than 5.000 feet, and that it has been inuch grester- in the 
north than in the south avd far greater along the Andes than aver 
the golvis, 

As this oleration proceeded, exch of the transverse vallova, witoh, 
as we boave nireadly romarked, had their origin previous: to the Inst 
submergence, would appear. eaooessively first as atratts connecting the 
two ores, and next ae valleve, with deep baya along the eoast. The 
Strait of Magellan i+ the last or mont southerly of these great brins- 
vores ¥illews, anid stil) existe ae a strait connecting ie ta ocvu res 

‘iy armnilig now to the austen Loterliaidineal valley it will be soon that 
as the eleviition progressed it would at first be broken up inte w series 
of fords and falets toward the north «till corny Ui elica Lh tig with the 
Puelfle through the deeper channels intersecting the pain range if 
the Andes In titve such communications would be severed and the 
hele and arn of the fords would be left as lakes to discharge their 
waters into the Pacific by the last and deepest of the connecting chan- 
nels: We have thus represented betwoon the Strait of Magellan and 
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lake Argentina every stage in the development of the presetit lake 
aysten of the southern Andes, 

‘A glance at ane of Kitzroy's charts of the Magullan Strait instantly 
reveals the fact.that it is much deeper in its western than in ite eastern 
eouthe, to fact, itis extremely shallow throughout it entire course 
from Useless Bay esetward to Cape Virgin, sod only o comparatively 
dlizht eleeation would liere suffloe to bring ite bottom above sea-level 
and courert it into a valley connecting Tierta del Fuego with the 
wiaiwiand, and eharigine Useless Bay first into a ford, and later inte a 
lak oe the elevation increased, sending ite waters tothe Pacific by 
wiv of the much deeper weatern channels of the straits, 

The same conditions that exist today in the Straitof Magellan have 
existed at sotae previous time overall the great transverse valleys of 
Patagonia, and an elevation similar to that which has taken place 
more ta the northward would produce conditions along thy course of 
this strait identies! with thoae uow oxisting farther north. So also 
an elevation of the region séuth of Lake Argentina similar to that 
which has taken place horth of this Inke would convert List Hope 
Inlet, Obstruction Sound, Skvring Water. and Otway Water fromm 
mating fards connecting direetly with the Pacific into a series of 
fresh-water lakes discharging their waters into the same ocean. 

At present Otway Water is separated from Cabeza del Mar, a small 
bay extending inland from the eastern extension of the Magellan 
Stroit, by a narrow neck of land only eight milesin width, and with 
a maximum altitude of perhape less than LOO feet. Notwithstanding 
thie low altitude, the low bluffs extending along the heads of both of 
these bays are largely comypised of Hedimenture rocks covered over 
with only a thin layer of glacial Wetritus, proving conclimively that 
the former conection that doubtless existed between these two bodies 
af water hae been broken uct by a datiming ap by clacial materials, 
bot by an elevation sufficient to bring the sedimentary rocks ot the 
hettom nbove the water level, | 

From he observations and conditions already referred to, and 
many other fhets heuring directly upon these questions, | hlieve that 
the langltadinal valleys soparating the main Peurapeee from the twe lat- 
eral ranges of the Andes, und also the grent transverse valleys cross 
ing Patagonia frony east to west had their origin previous to the last 
submergence, which took lace over this region in late Miocene tines 
and coutioned only fora relatively short period, Thi subtiierzerior 
wae groiter over He wértern than over the otstern Andes, thus ton 
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doring the weaterh chitnely much deeper than the easturn, Toward 
the close of the Plinvene there begat over this region « prowess of 
elevation; which, thoagh general over the entire reyton, was rei best 
along a line approximating thatof the axivof the eastern lateral nine 
of the Andes, ond was-olso greater over worthern: than over southern 
Polazenia, As the wlovation proceeded the gener surfieo of the 
land would be brotizht above water level, while the longitudinal aud 
transverse valleys would remain submerged and appear reepectively 

te channels froin the Pacific and ws atriite oontecting the tyro oceans, 

This condition may ie termed the fleet stage in the process of eleva- 
tion and & now seen in the Magellan Struit. 

After 4 time a seeond stage would be reached, in which the trans 
verse valleys would ho longer ippear as steaita, but as land valleys, 
while the channel of the eastern longitudital valley would be loroleen 
vp into 9 series of fiords extending inland from the Gontinuoas bhan- 
nels of the deoper western longitudinal valley. ‘This second stingy fe 
now seen in the region lying hetwoen the Strait of Magellan ot the 
scuth and Lake Argentina on the north, 

A third stage appears when the ammount of elevation accomplished 
2 sufficient lo sever the cinnection existing between the east and west 
longitiidinal valleys and redace the fords entering the oastern valley 
ton sere of lakes dizchurging their waters by rivers inte the chan 
Hels of the western valley, still submerged heneith the sea. This 
third stuge is seen in the region north of Lake Argentina, while a 
fourth stage, in which the hettom of the western longitudinal valley 
Se hrvught obove water level, appears in extronie northert Patagonin 
wel the region to the northward, where it embrices the pelaci pial 
agricaitural lands:of Chie, 
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Ax oarly as thie year 1895, Prof, Willis 1. Moore, Chief of the UJ. 8, 
Weather Durena, determing! to undertake at the earliogt praetionble 
Inomenh a study of the meteordlugion! conMitions existing in the free 
air over the United States, the data te: be dhinkued from sntonmatient|! ¥ 
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‘poonling inatroments attached to kites, Indepanlent observations 


al zingle stations had been made proviously by private indivicianle, 
notably these ander the direction af Mr A. le Rotel at Bloe Bill 
Observatory, Mass; but observations from a-singl: station, while ex- 
tremely valuatlo in themselves, are useless when comparative reults 
aresought. It wie the hope af the Chief of the Weather Bureau tm 
estibiivhing «a chain of kite stations that it would be possible to cone 
struct daily synohronoua charts of pressure, temperature, and ‘wind 
volowity frotn the duta thos obtained for different clevations-upi to mt 
deat 5,000 fodt, and that from «study of these charts a inarked sed- 
vanoe could be made in the present. system of wenther forecasting. 

An immineeaniount of tine, Inborand experimentation was nece- 
gary before the kite apperetas could be bronght to a high state af 
efficiency, the observers properly instructed, and the stations estal- 
lished, and it was not antil the spring ofthe year 1815 that the work 
was fairly lauoched. Tn all seventeen stations were established, 
moatly in the great river valleys and the Upper Lake region. 

The standard kite uand was constructed largely after the Hargrave 
model, with vations improvements suggested by sotual trial and ex- 
poriment Atsomestations the kite contained G8 square feet of surinee, 
at other a smullor kite of 49 sijuare feet was used, and at still others 
slightly larger one of 72 square feet of surface was oecasionally inert 

The meteorograph, ia instrament for recording automatically the 
jireasure, temperature, ani) relative humidity of the air, wae dovised 
by Prof, C.F. Marvin ofthe Weather Bureau, The mechunianis were 
inclosed inv lightaluminum case, the whole being suspended within 
the framework of the kite. 

Thwas soon discovered thitt the hope af a daily synchronous chart 
of the comlitions existing at high altitude: could not be realized. On 
many diye ascensions were impossible, owlng to the aheduoe of aufhi= 
‘ent wind tasuetain the kites, Neither could they be fown in stormy 
wether. There wete made only 46 per cent of the total number 
of asoornsions which would have been possible had wind and weather 
conditions been favornbie. ‘The porcentage varied from 76 at Dodge 
City, Kane., to 12 af Knoxville, Venn, When by chance ascension 
were toade ats majority of the stations on any oue day, varying wind 
eonditions necessitated their being made at differant hours, thereby 
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destroying the svuchronistn of the observations, without which aerial 
observations would be of litt assistance to the forecaster in his work. 

However disnppoimting the re#ults obtained inay have been when 
viewed from the standpoint of weather forveasting, they were vary 
far from being so from another, An immense amount of datawas 
abitained from the L217 asnensions and 3,835 observations, purtion- 
larly ith teferenee to tenpersture variations with increase of altitude, 
anil it. is believed that our previous know lodge of this subject inms, been 
tiplerially inereasedd. 

Briefly stimmariaed, the results ofthe observations were as fallows: 

There wore donsidered in all 2525 olmereations, of which GO were 
AL 1,000 foit olovation, O06 at 1.00) fevt, 925 nt°2,000 feet, 745 at 3.000 
foet, 425 at 4,000 feet, 1820 3.000 feet, BS at 6000) eek, 7 at TOM fat, 
and Zonk 3.000) feet OOF the two at 8,000 fat, one wad obtaloed at 
Washington, DOC., and the other at Dodge City, Kans, Tithe Mis- 
sissipyi Basin, except on the slope of the Mucky Mottntains, high 
asceteions were ionposible, ws the avermge wind velocity wis but aix 
nmiiles or leas per bir. 

The mean rate of diminution af temperature, with incrense of alpi- 
bude, was (ound to be S clevrees for enol 1008 feat. or only U4 ilogree 
lets than the true adiahutic rate This is strictly a toean rilite, ob- 
tatined from olaerratious taken atullelevations Grom L000 to 8,000 Foot, 
and under vurving conditions of weather and at different hours, 

The hiywest gradivnt, 74 depréed pier 1000 feet was found tay) bo 
100) feet, and thenes upto 5,000 feet there wits a dionily decrumen toy 
1.8 degrees, the rate of (leerense varving iiversely with the altitude, 
Above 3,00) feet, there was a teoloney towprd a alow tise Tu the ori 
dict, but the lack of a snfficient numberof Ohworvnitions above 000 
wit (teva ts 1 perdi tite assertion te this edit, The morning ert: 
dients were ulse greitest ip to 100 fest, and least up to 5,000 feet, 
andl the rate of decrease was about the same as thatof the mean, the 
‘ehtves showiiy avery clide agreement in this mupert The arermge 
morning gradient was 458 egress per LOW) foal 

The afternodn emidlénte were larger, hut mot decidedly so, the ayer- 
age value being 3.5 degrees pur 1000 feet. The grentest rate of de- 
orense is still found at 1,000 feet, and the lent up to 5,000 feet, if the 
few observations at 7,000 feet are not given equal weight. ‘ 

The morning, afternoon, and neenn gradients for the different ele 
vations from 1,000 to §,000 fost are given in the following table: 
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Herren of aanperents for Hank Reepectine 1.000 Met if Altitueade 





A grouping of the stutlons aecording Lotheir ecw phir Losi tions 
disclosed the fact that the mean rate of temperature dourense with: 
increase of altitude wax niuch wroater ii the central Mississippi wat 
shed than in the Upper Lake region, the oemtral Weet, or the extreme 
Fnst a represented by the single station at Washington, Tn the 
afternaorn, however, the differences were very small, the maximum 
heing only 0.7 degree per thousand feet. 

‘the morning, afternoon, and mean results for the various districts 
are-shown in the following talile: 
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Lt will be wt onwe remarked that there ia a very close ngreement 
tetween the means for the Upper Inke region, thoxe for the central 
West, and the grand mean ol 5.0 degrees, os well as a ‘trimrked iefi- 
cianey un the Atlantic Cost, amounting to 14 degteee por thousand 
fuet. 

Negitive gradients of temperature, or inversions,” wene-quite, frp 
quent during the morning hours ata numberof the stations, and thes, 
of couren, beara direct relation to the ammount of cloudiness and the 
yolocity of thowind, At Washington on June 21, LSMS, the term pera 
ture at an elevation of $66 feet was 14 degrees higher than at thesur- 
face, cd 10 dewrees higher at 1,700 feet. At Dodge City, Kanw, on 
Qetober 23, L508, there was an inversion of more than 11 degrees at 
an altitude of over 5,000 feet, As a rule, however, the Kinount of jn 
versivn was }ese at Hodge City than at Washington on account of the 
qerevailing higher winds at the fortier place. 
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The central fiet of importance which the study of inversions de- 
teloped was that they were most prodounved with the radintion of 
relatively warm southeast to southwest winds, the tinrked cold at the 
eurface and the higher warn sir presenting a marked contrast, which 
WHE OL soo apparent when the appersair blew from a colder aortherly 
dirention. 

fnversions weresometinies coneed by clond formation in the early 
morging. Below the clouds there would be little or no tempernture 
change, while above there would he an increase on mocoutt ofthe di- 
rect notion of the sun's rays. On Ovtober t, 1808,a marked case of 
this charaeter oveurréd at Dodye City, there being a rie in tempura 
ture of 11,5 desreea within a few minutes aftat the kite snerged from 
the upper sortie of the clouds, 

The most reniarkable diatancs of diveriow wer found at Duluth, 
Minn. aiearhy one-half of them oreurred i the late morning and 
early afternoon, during cloudy weathor, and were (tne to the easterly 
sorhiee wiids from Lake Superior, the warming oflect of theao winds 
being sensible at timesto the height of nearly 6.000) feet. During: 
thesé inversions the direction of the upper air current wotld be almost 
orentirely diametrically opposite to that at the surfiwe, On Tate thy 
L808, there was an inversion of 2 degrees atan elevation of 6,472 feat, 
anid on September 25, 1505, one of 1 degree at an elevation of %, 714 
feet, 

The effect of the presence of clouds npon the temperature grullent: 
wre quite iniform, though not at all tines decided. In a greut tn- 
jority of Instative: there waa a decrease in the mite of teh peniture 
fall, freypently amotinticg to a complete artest, atid less frequently to 
an inversion, After the kite emerged from the clowhs the rate of 
tempernture change would be diminished, 

Tn a nuibher of jnstances the tloods oppearod to have no effect 
whatever, and in a tow rare ones there ween fall in the ten pentire 
as the kite came in contunt with the elias 

As rule, the temperature graditnta Were greater in clear than in 
clomdy weather, although exeoptiqn« were quite numercia 

The relative homidlities at and above the surisoe of the earth di- 
fered but littly, apd, except mt 2000 god S00) feat, the upper air per 
oontages were the lower The toon resnlte obtained frevit wll thie 
observations were Gl) per conk wt the suritee and OS poor cent above, a 
differenes of 2 per cent “There were, however, some marked dither= 
ences at individual stations, vic, Washington, 4 per cent; Onimha, 
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Nebr. 20 percent; Springtield, 1L,21 percent, and Fort Smith, Ark., 
12 per cent, the surface humidity being the higher, except at Fort 
Smith, At thirteen oot of the entire seventecn stations the differ- 
ence did not exces LW) per cent, and at nine stations twas 5 per 
centoor less, 

Far abviows rokeons, as the altitede indreenl, the relative homid- 
ity decrenaeil whenever the winds were from north to west, partied 
larly frown the northwest, and increased with winds fron. east to 

south, purticulurly with those from the east When the kite was in 
or hear clouds, the bumidity would almost invariably rise, falling 
ivalti whet the kite wae freed from cloud influence, 

Vapor pressor wer express] in percentages oltained by the 


formula ?,“p“ representing the vapor pressure atany given altitude 
pr 


and “a” that observed simultaneously at the carth'y surfer. The 
mean thir olvtuiie! wae G0 per cent, « anil there-was a steady, though 
hy oo widens uniform, decrense with tocresse of altitude. The per- 
wantage at o00 feet was 52 and at 3,000 fret 44. The decrone was 
most rapid between 2.000 nnd 6000) food, where it avermmel {) per cont 
for cath 11000 feet. The lowest percentage, 52, was found at Omaha, 
Nolir., ional dhe highest, 77, at Pierre, 8: Dale. 

A compitative atitomont of kite, balloon, and mooiinitiin observe. 
tions 1 given below, In determining these results the records of 
LU2! kite asoonsions were used. ‘There were 4 balloon ascensians, by 
Hammon and 2hy Hazes, It is not known how many observations 

were made by Hann, 


Himiention of Vapor /reaere with Altitude 
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Differences in wind direction were indicated by the changes in the 
azimuths of the kites, Those showed that, a an almost unvaryving 
rule, the general direotions above and ob the surface were practi- 
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cally the sume, the differences being confined to a deflection toward 
the right at the kite: Thie-deilention fraquently ineraised with the 
Altitude, but rarely exeeeded (0 degrees: Tn some few instanovs the 
kite woedeHeected toward the left, but not toanygreatextent. When 
the deflection waa towarl’ the left, the wind velovity decreased with 
increase of altitude, as shown by the diminished pall on the kite wire. 
As it watter of intertsting coincidence, and without intention of en- 
denvoring to establish aditect relation of cause anid effect between 
the twa, it muy alao be atated, that these deflections toward the left 
wWote quite frequently followed by thontderstorins within a few hors, 

At Duluth, Minn,, there were odeasionally wide divergoncies of the 
kite townrd the left, due tothe northeast wind from Lake Superior, 
This northeast wind wos very often turoly local, attributabld entirely 
te the tnflaence of the lake and corresponding ina minorway to the 
Hon hreszes of the oven shores. [Ldereloped upominvestigation that 
thes local cirrents were sometiones not more than 700 or SOM) feet in 
depth, and rarely more than 2,004) foet, 

Hammon" and McAdie recorded a somewhat similar experience 
with the westerly surfkce winds at San Francisoo during their kite 
experiinerts in DSi,aind in bis paperon the subject Mr Hammon 
concluded that the strong westerly surface wind which prevails on the 
Pacific Comst nearly every afternoun haga depth of only 800 to 2.500 
Tett. 

An extension of the altial observations to other senconsts would 
doubtiiss prove qonelasively that the diurnal sex breeges are extromely 
ehaliow, 

Afler November, 1595, all kite atations were closed except that at 
Pierre, 5. Dak,, where ascensions were made whenever possible dur- 
ing the year 180), and still continue. No extended study of the ol 
Bervations made curing this time lime ax yet been made, but-a sursory 
examination of the winter tempendtare records dicchases 1 condition 
of aifaire radically different from that which preville during the re- 
maininue sensen2 of the year The inversions are very frequent anil 
devidedly murked. Indeed they are so porsistent during the colder 
weather os to lead to the lnovilable oondlusion that during o cold 
wave the belt of cold ait ia not mach over one mile in! height, asd 
often bot little over half a mile. 

Onaerernd dave itwoa also ootiem) that there were at least three 
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distinet air strata within very natrow vertion!l limita; a lower cold 
one extending upwant about Lot) feet; a warmer one oxtending to 
between 25.0 and i008) feot, nod then a second cold one of unknown 
extent 

The entire subject of aérial investigation offers a very attractive 
field to the student, The work has just begun, aud futjure iuvestiga- 
tote inuat bertainiy bring to Hight many troths, now concerted, which 
will prove of the utsnost interest and value to Hiumeelves, the ences 
of seience, and the world at large, 


PRACTICAL EXERCISES IN GEOGRAPHY 


By WM. Davis, 
Prafamoea! Physical Geapriphy in ffarcardt Qhivecnty 


The eradnate of a high-s¢heol course in physics! pooyrmphy cantiot 
be expected lo have reached the atige of Tadependentand original in- 
vedtivation in new fields unless he powsesses untwoal mental cxpacitys 

| bit he ought certainly to be able to recognize the outdoor necurrence: 
of things similar to those that he haa studied in school. This would 
be dificult if he had studied only a book, owen if its text gave coor 

. presentation of names, definitions, descriptions, and czplanntions, 

| eupplumented by pictures and maps. [tis probably for Wiis reason 
that we find today an essential unanimity regarding the addition of 
practical exercises in dome form to the heeone in physical peogenphy 
based ona text, The reports nade hy the several committees of the 
Natiwnal Educational Association—the Committee of Ton (ESI), 
Committe: of Fifteen (150-), aol the Committed on College Entrance: 
inquirements (1800}—all otaphosize the importance of observational 
exorcides in fell and Ieboratory; and many progressive schools in 
which courses of high-school grade in pliysien) geography are given 
today are doing their het to solve the difftenlt probleme that arise 
when the attempt faonde to pot these recommendations inte prime 
tice, 

Altitude of Teochere—The adivantages that come from well- “planned 
field and laboratory exerciaue it pliysies! geography ure we great thet 
the diMeultios in their wiy mush be overcome in one way or another. 

| Fortunately there ie today no more effective aid towaril this ond 
| than the desire of the tewolieres themeelres to gain it, This-i# mani- 
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fested in many healthy ways. There is the frank recognition ley the 
tenchers of delivioncia® in their preparation; there are strong efforts 
to moke up the deficiencies by outside study or by attending sum- 
mer coumes inowhich Inboratary work and field excursions are in- 
eluded, and 1] may say that no classes that I have ever had have 
shown a better =pirit than thom eompoted chiefly of echool teachers 
in the summer vacitions, Superititendents and principals manifest 
the sume fiderest in progress by devoting specially aesigned apace in 
new shool buildings te work of this kinil, by muling inquiry as to 
the necmeary outfit, oid by planning schedtiles in which hours for 
outdoor work hove due considerstion. Edueational journals refleut 
the peters) interest in the pricticnl aspects of geography by publish- 
ing good nomber of articles thatare devoted to this branch of the 
subject: the Jiwra! of Schou! Ceageapky, for example, in the thirty 
numbers issued for 1S0T, ESOS, nnd TSO, contains many articles. hoaur- 
jug on field and laboratory methods, some of them being prepared 
by the editors.in direct msponse te questions from the sulscrilirs. 
Relation of Proctiont Exercices ti Tert Book —lt is desirable thitt the 
practical work ofa course on physical wengrapliy in the high. shoul 
should be clwwly jurallel with the book work, for the reason thatthe 
main outline of the enbject ip beet presented definitely ond sperific- 
ally in printed form; but it must he recognize] that many obetielos 
sind in the wiy Of the nev attamimernt of thie ideal. In the fret 
place, oxercives on certain subjects must be very deliberately curried 
un, requiring even a whole achool year for their proper inductive de 
velopment. These must either anticipate the high-school course or 
they must advance independently of the text in which their equiva. 
lent is atated in printed forty, ‘The stady of the weather finds some 
at: ite best opplieations in olaervation af storms and other apeleel exon 
ditions at the time of thelr occurrence. These must le taken op in 
the order af their Hhanpopertn lange, ninl reference muat ther: He made for- 
ward of back to (heie systematic treatment, Our climate i such that 
the open field seaton cores in the fall vod spring, while many toples 
wnudet the important heading of lind forme will often be taught from 
the book in the winter, when field work-i difenlt or imposible. 
Indeed, even in fall and epring, an. excursion, well planned to illus 
trite the text in hand ot the moment, may hare to be postponed on 
account of bud weather, thus disorganizing our best intentions, It 
is true that laboratory work may often supplement or replace field 
work, but not sufficiently to smoeth out all the diflealties noted 
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above. Simple paralldlism between text and procticn!l exercises is 
therefore out of the question, and we must be contont if some 
effective vorrelution between the two de gained instead, In order to 
itive specific indication of the charncter of various practionl exerdiges 
and of the correlations that may be established between such exer- 
elses und book work, let ine opin the enbject with same exam pli 
Appropriate to the study of that interesting chapter of physical 
geortiphy which is aften given o forbidding appenrance wider the 
nino of ~ nathornationl gooeraphiy.” 

The Berth ono Cloie—Dt is seldom that jostioe iy done to the op 
portunity of practical work underthe healing of the earth as a globe 
The difficultiog that stund in the way of various observational exer- 
tes muy certainly be overcome if their accomplishment rather than 
the maintenance of a set onder of school periods is made the abject 
inview. Many derics of ohervations that cannot and need mot be 
tiade hy a wlinle class may be made by scholars singly or in para; 
the avoidance of auch exerciq«, because of the disorder that they tay 
ofemte, does not speak well for the cisetpline or for the spirit of the 
ecliogl Svveral of these exercises ore best performed under the name 
of nature study in lower crides than the high school; they art men- 
tioned here becwuse if, ns is too often the ease, they hare not tion 
performed in their proper ploce they should be given pimee in the 
high school; bot it is miantfest that such o plan disarranges the high- 
school cotirse in physical geography and retards the attainment of the 
grade that jt deserves. 

Shand af the Barth—The only ohaervational arent of the globular 
ahayw of the earth thatis within the reach of young acholars is offered 
atthe time ofan eclipse ofthe moon, Such an opportunity should not 
be lost sight of The wre of the earth's shadow always having a 
curved outline, thy earth teat be round, os Aristetle perceived four 
contuces before the Cliristian ert. The titnehenored prio! afforded 
by the grmiunl disappearinoe of shipa at een fe availnble only at the 
sea-shore; it in interasting to note that thie proof wae first men- 
tioned hy Strabo, Accepting the globular form asp fact, the horinon 
plane, touching the earth's surface ot the observer's station, extends 
indefinitely on all sides; the visible eky lyingabove, the invisiblesky 
lying below the plane As long as the earth is thought of n= a lange 
liniy in cetnparison to the dimenatons of the sky vault, it will pribe 
ably be more or leas enneciously bellewed that the smaller half of the 
sky is above wud the lorger purt is below the horizon of an ohserver, 
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But when the edrth is stated to be very atnell in Gomparison to the 
distinee to the stars, the two parta of the sky separated by «a hori#an 
Plane will be recognize! ax equal The horizon planes of observers 
at different points-on the earth willeut the sky inte different halves, 
ar wiay be shown by the ald ofa bond globe. The uneven border of 
the sky against hile should be called the sky-line, not the horien, 

All this iy us mich WatTonomy as goorraphy; bit itt oll essential to 
the olen understanding of mutters that are condtintly taught in peng 
raphy, such a4 latituile atid the seasons; no aafe enttance inte aarh 
mations can be made without careful attention to fandamental con- 
cepts. | 

The discovery, attriloted to Kudoxus, that an observer, travelin# 
nerth or south, sees that stars change thelr position with reapect to 
his horizon, will be considered In. connestion with measure of the 
size of the earth further on. 

The cause: and conseynences of the earth's shape aro better pre 
qeutalin the text than in practical exercises. Among the consequences 
are the esentinlly uniforn valueoaf gravity atall pointson the earth's 
fries, aid the absence of iminense ascents and deevents that must 
ercir on in earth of any other shape, The nearly globular form of 
the netual earth has been of enormous wiperiance during long past 
aves tn facilitating the migration of plants and animat from one 
region to another, and in recent.contirries in permitting the migrations 
of ninnkind and the development of commerce. 

Retution.—The vague ideas in the minds of adults regarding the 


onrth ase rotating globe suggest that mgood ground was provided 


in their school: whiys for a-eorrect underatanding of this fundamental 
problem, The problem pertains oqually to geography and (o astron- 
omy; but is it should be encoutitored before these two subjects are 
ditierentintend, it is naturally classified under the first anid ror ttl 
achool suliject. Vary simple ipyritin suffices, A pointer, pivoted 
at one etl ail sighted at the sun ad diflerent hours through the day, 
enables a vouny observer to gning definite ides of the aun's (apparent) 
daily moveriont nore the sey. (Actual sighting wt the sun is not 
necessary: When the pointer is held #o that its shadow is nolorger thon 
Tis cross-section, it-is properly direeted.) Redotd of successive abser- 
vations may he mine by setting wp stakes so that their topa shall just 
touch the end of the pointer in the successive sighte atthe sun, On 
the following day the sun anny be seen senin in the earliest position 
oleerved on the firet day, the period thas measured being-a natural 
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unit af time whieh civilized notions divide into 24 lowrs. It is imn- 
portadt to notice that the sun's retari to it original position has net 
heer accomplished by going backward, but by continmous motion na 
fina circuit, The tdea of rotation is thus clearly presented. in apite 
of the fact that much of the sun's diurnal poth is out of eight. Tt 
should not be understood that these observations give school children 
their fiet knowledae of the movement of the sun in the sky ; that 
they have long knawn. But the vaguenues of ordinary knowledge 
on this point is now advanced to well defined Kinowledge, andl this is 
An ini partant step. 

Rewilurity in the mnvement of rotation is easily shown by moking 
oldervitionsa at regular intervals of one or two loure wid noting Lit 
eydal angle ate move over by the pointer, or that epual anes are 
mesunid between thestake tops in doyual tine intervals. Tt is, I 
believe, well understood by tenchers today that ne preparatory etudy 
of formal goometry is noeded as a basis for inspevtionnl geometry of 
this kind. A little more advanced treatment is given by making 
observations at irregular periods, noting the time intervals between 
them, and proving by a continned proportion that angles and times 
beara constint ratio, ‘The angle of complete rotation (607) will be 
found to bear the same ratio to the time of a complete rotation (24 
hotrsjas that which obtains betwee partial angles anid times; hemes 
the movement of the sun while itis betiwath the horton mist be wt the 
shine anyulor veloolty as while itis within reach of observation abowe 
the horizon. Duy-time cheervations of the old moon (about third 
quarter) nhl evening observations of stirs at home may I nan to 
extend the results gained from the observations of the sun. [yf the 
moon is studied, the teacher should be prepared to explain the 
questions that may rise if the difference in length of solar and lunar 
days is detected. The chiel point to be determiner by atar olwerviae 
tion tw that a star met make a cirouit of the sky in ato “4 hows, 
bwtnuwe on the second evening it tome from the eastward to the 
pesition from which it departed with « westward motion the night 
hefore—an clementary mintter truly, but one which is less oleariv 
known to many elvllized adults than it'was to their barbarous wn 
cestir, 

Axia anil Merifione.—As a reanit of thease observations it is reeog- 
nich! that “something” must turn Whether it m™ the earth or the 
aky thatturns neal net be decide! at oneo, if the teacher hay the 
patiency to let this arehaie problem really take possession of the 
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popile minds: Inetkher case, the fetof turning demands an axis on 
which the turning shall take plaice, and if the pupils have any serious 
difficulty in discoveriigand stating the attitude of thearsie the teacher 
may be aure that the difficulty lus chiefly in the form of her ques 
tinns, for the problem is assntiolly easy to livinw hove and wirls, lvnw- 
ever difficult it miny adem when clothed in words to which they are 
not setustomed When the “slanting” atthtndé of the axis of turn- 
ny is dloitly fibewiioed, all probletis of aime, Intitude, and lompitiudn 
are groadlysinplified. Ly whutever short-cut the teacher prevents 
the qonclosion thet the earth ond not the sky really turos, the wxis 
must be conceived as jmasing through the earths couter, and as de 
lining two significant pownts, the poles, where mt“ cone ont” The 
disenvery of the north pole of thesky nearthe North star (roally more 
thin two mati diameters from it toward the end of the Dipper 
handle) leads to a clearer understanding of the dinrial paths of the 
stunt in stoaller or litwer clrvles. 

The shadow cast by-n vertical pole on level ground by the midday 
wl Shows te the direetion ino which one must travel to reawh the 
North Polo. The prolongation of this Tine around thy oarth gives a 
meridian cirelé. The meridians are statidard lines of direction. The 
eyimter is the great-oircle that cute all the:mertdians in imlyes, mid- 
way between the poles A-series of meridians drawn at mynal dis- 
tuoces apart at the equator divide the earth into eqoal areas, con- 
reniently arranged for measuring the relative easting or westing of 
places. Ac mraatll hind globe may be appealed te in this conneetion, 
but sanatant reference should be made to " outdoors "as 0 part of the 
real earth Go whéee surfuee the imuginary cireles are to be traded, 
“There” ona haved @lobe is not so usefal as there,” pointing out 
the window toward the equatur, The latter may arouse o live sense 
Of directions, ulwave useful in selforientation, whatever le one's path 
in life; thie former miay leave the subject an unreality. 

Latitods.—The determination of loen| solar time and of magnetic 
variation may, be introduced in this connection, but more important 
is the eetimation of qne's position on the earth's sarfane with respect 

to the pole and-equater, No mention of the term * latitude” need be 
nude till this question is solved. [tf tay be solved even in thegran- 
inar school by means of the sun-circle, marked out by stake tops, as 
nbuve desorihuil. First, sone ceneral cbtuitaratioril To an of 
deorver at the pole the sun-ar the sturs woold travel around the sky 
onto om Gay, in circles parallel to the horizon. The position of the 
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star circles Tremaine fixed wherover the observer goes and however 
much his horivon changes trom the position that it had at, the pole. 
As the obaerver moves altng any meridian towanl the equatar his 
horizon Mist progressively tilt fram the porition that it had at the 
pole; and the amount of tilting may be measured by the angle be 
tween the tiited horizon and any one of the star oraun ecireles, This 
kin exened, the method of Kudoxus, plready referred to, A third 
Way frowi pole to oynator the angle would be 30°: half way, 4° : 
two-thirds wi, GO? s at the eytintor, $0 The rotation of the earth 
ie thus of great assistance in determining the relative positions of 
places. Bearing these principles in mind, let the sunvdleelu Iw de- 
termined and represented by a series of stakes ina sehoul yond. ns-in 
figire 1. Stand about 80 vet to one side of the stnkes, insuch a posi- 
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tion that the lope of all of them fall into a slanting, stright line when 
the observer's lal is lowered to the height of the highest stake; 
estiinate or measure the shige 4, CAD, by which the harkzon is de 
pressed beneath thie slanting line® ; anid us the angle thus detar- 
mined is to WI" su is the distance from the pole (mensnred, along a 
meridinn from the pole to the obaerver) to the entire quadrant of the 

meridian from pole to eyintor. Latitude dé counted from the eytiator 
toward the pole; it will therefore be the oompliment of the angle 
just measured. I) should be noted that Intitude may be tlds de- 
terminal at auy timeof vear and without knowledge of the sun's 
anger distance from the-sky equator. (declination), 

2 The pirat does wit Ue [es Ghee plata of lie atddiediele, maid the alabitoge Line dtiew fot hieaegre 
tha ann a hoon aitltade, except atihaequineges. ‘The noo altitide af Che win naties Uimategtty 
Cee gear, 0 bie elmotieg ita (Clie mart of else pulmeier al thee ered) lie amet Crime ili 
wear whabeter tie dedlinvtion of tlhe sup, Die all thide eet lad af Aber pilpile Lictlnade GE be 


Sesitines Had the moadion of the ain iy centile in we etl tay will mad tee doce by ee 
rongh teethmila of recon here emypleyed, 
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An interesting feature of this dementiry method of latitude de 
termination is ite novelty to many teachers. [tb involves Hootlijig 
that eratuiir-sehil pupils whe have learned by sewing and hink= 
ing, not by recitation, cannot eisily approbend if they are gradtnlly 
Teel tipi bo dt bea well wrncdes! Hight of dtepa; the steps are mot ilith- 
Wilt and the Hight is not long. ‘The fear that they are 40, on account 
of whieh many a teacher dreads to introduce fundamental work of 
this kind into her teiching, only goes lo show the Ghecurity arid con: 
fusion in which the chapteran sa-odlled “ mathemativs!s weograpihy “ 
if often wnyeloped. Leave out this forbidding tiawe, teach slowly 
On the basis of grutually accumulated obsery nticeis, and the timgtievl 
ditticulties will disappear; 

The determination of latitude b WV the altitude of the Mole stur should 
nlwiys be preceded lar a proof that the star is close to: the poles burt 
oven then the sun-cirele method is to be preferred as being poseilide 
in the daytime, The mensurement of latitude involving the wun'e 
declination shotld not he introduced antil the movement of the sun 
in déecliontion has heen fulluwed and ite vrettest nerthing and sourh- 
ing measuned by w simple method given bulow. 

Siena? the Herth. — Nothing has yet been suid of the size uf the earth. 
Ohservutions at a single station will bol sérve to Mensure the site, Lut 
the emonce of the metho of mensuremenit may be usefully jivitatedd, 
and, by cortespondence between two achoole: elie) come resent 
muy be tuade, tuch to the editieation of the puplis, ‘The relutioiis of 
the Ineal horizon tw the plane of the sun-cirele, ns involved fa the 
theasarenerit ol Latttaaeles, eens lide the scholarto “see, if oot tus dlier_ 
onetrate, that wn angle of ane deeron mist separnte the fooul hor 
rons of two stations on the dane nerd inti, Whore latitude differs livony 
degree: Similarly, if oleervations of the suns midday (amerivd inv) 
Mtitude were made al two such stations on the sume day the alti- 
tudes would differ Iv one dere, Then, Hidiuring the distance 
along the meridian are hepweer the Motions, a simple proportion vives 
the circumforcnne of the meridian vircle: . 

i ie DA tt leneth af are: ciredraferiies, 

This imitates the method employed by Eratosthenes. Two parties 
af seholarsstativned atthe ends af a short merdian are in bh Solical 
yanber in an adjacent common may each determine the noon. al: 
tithde of! the aun and measure the distance between their stations 
in Imitation of the genuine meéthead of earth Meastirement, and they 
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thay be convinced that if their observations were minutely accirnte 
tho size of the earth conld be estimated from even 7 short an are ms 
that which Uhey ean pace during « reese interval, [f a hill rises 
near the school the convexity of the hill may be taken to imitate the 
rotundity of a little earth, Two parties stationed out of sightof each 
otheren the north and south slopes uf the hill, and ond orth and 
south line, may determine the sun's noon altitude with referunce to 
the slopes of the hill (which imitate the curved, levelsurtace of a little 
eartli), and then mensuritig the are Letween there siations, te ane ot 
o stall earth to which such a hill world fit may be determined, In 
he absence of a Lill, a useful anbetitute may be provided ima ectlienl 
yard by placing two tables or boxes in a north and south fine fifty wer 
a lutdred feet apart, tilting thelr opper sitio awas from ench other, 
wid thew proceeding on the pretense that, the tible surfiacesare juris 
of a litth: earth, whose convex meridian may be indicated by the tops 
of a row of stakes between them, The curved surlice of a globe in 4 
schocl-roum may by used to explain the geometry hore nvalvedd. Lut 
outdoor work shoul not be altogether replaoud by such indoor stl 
etitutes. Nothing eats so well give the sense of the roal great earth os 
outdoor ohweryations. 

‘Two schools can profitably cotpernty to measure the size of tho 
earth. One certain day agreed upon beforehand the midday alti- 
tude of the aun ie determined at each: school, The length of the 
rieridiun arc hetween tho latitude circles of the two schools may 
then be measured ona good map and the proportion of Eratesthentes 
again employed to find the unknown quantity, If each school de- 
termine ite own latitude, the diflvrenoe of latitudes replaces the 
difference of the sun's midday altitude on a given day, and thee no 
aqroonenit i to the day of obsurtation i ndcesdary. Wy iat tliat 
nature study of this kind, so appropriate: to the inhabitants of 
rotdting globe, ls not introduced in our lower schiools? Is it boeanss 
af the supposed difficulty or the actual simplicity of the neccsrary 
oldervationd : on necount of a recognition or a neglect of their value; 
on aceoutit of a-oonfidence tm the innate ability af sit aclpuliee oF 
a mistrust of their powers; or on seeount of preparition or lack of 
proparation on the part of the teachers? To the beet of my bellef, 
this is merely one of the nuiny cus in which the real imental activity 
of school children is. wmumbed by cubstituting recitations of wards 
for live porformance, 
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fongitude —D| ference of long itiabe (introduced under any Tame 
that i= stigeestedl Ly the pupils when talking freely of the relative 
poritions of place on a rotating globo—the technical mine to come 
in later) cam bedetortiined between two sebools in any one of the 
three historical methods Aas Strabo employed an otlipee of the 
moon to determing the relative wasting or westing of certait pointis 


‘bordering the Mediterranean, so schoo! children in different ports of 


the country may employ a lunur eotipse today to determine the rela 
tive positions of the meridians on which their homes are situated, 
previously detenaining their local ailar time, and subsequently com- 
paring the recotled time of any phase of the eclipse by eorrespondence. 
As governmental parting a hundred years ago madi chronumeter ex- 


peditions between oeighhoring national capitals, so achool children 
may today send a wateh front one sehool to another by express, and 


thot make a very good determination af difference of longitude, As 
modern obeerver employ the telegraph for tine OO PrAonS, even 


dif yopurated by the whole breadth of o continent or of an ocenn, Ko 


school children may today deleyate some of thete oomber to go ton 
telegraph office-and send “time signals” from their wate (previously 
eit to liom) solar time by their awn observations) to an expectant 
party at the other end of the line. Tho two parties may have to wait 
half an hour or 40 to yet the Hie“ clear,” lt sucha trifling delay 
should be novobstacls to sieeess; and even such delny may be 
avoided ifa long-distance telephone is used : then the time signals iin 
be coniated alone bw Orie prey anid lirectly heurd bw the other. 
Surely itis not the luck of chpacity on the port of the pupils: It is 
Hot the expense, jnvealved: itis not the difficulty or the tise) mepyesu 
at the work that keops atch practionl ox periments a those out of our 
achoole. What is the real difficulty jn the way of their introduction ? 

/adoor Kinereises.—Praction| exercises of another kind on the earth 
as at globe may be performed indoors." A meridian sootion of the 
earth asa sphere and ae a spheradid may be drawn tosenle in order 
to show how vanishingly inelynificant the polar flattening really is. 
Geoyraphically, ite values negligible in a high-school course, however 
important and interestinw it is in astronomy and however vuluantile it 
le historiently as a proof of the earth's rotation. The height of the 
highest mountains, tho depth of the deepest. oovans, the menn alti- 
tode of continents, the menn depth of sek Hoors, and the rate of in- 


Prteral atthe conpeioe hare dave sueeeened po nan hy Br W. H feyaer. af Worester 
Amiielyerrny. 
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ree al interior femperatnres mayall be shown on this earth section, 

Comparisons of local and genera! distances and heights may be mare 
hy drawing thom ta seale. 

Several methods of map projection may be iWhistruted. First the 
necmaity for projection should he shown by the lpossibility of 
amcdgthiy laving a paper, cut Lo match a continental outline, upon 
the aurfieo ofagiobo. ‘The mercator (orstove pipe and cannon ball), 
the conien!, and the cnomonic projections may be easily constricted ; 
their iliffculties: may be magnifled if clothed in mathemeation! ln 
pune oF minified if talked about familiarly, After a network of 
meridians and latitude circles is drawn cut a continental outiine may 
be plitted Goma table giving the latitudes and longitudes of a niure- 
her! points on the eanat line Greenland and South Americaon 
Mercator projection, Greenland on Mercater and conten) jirojeotion, 
tlie margin of the thexplored ateas in the Arotic and Antiretic re- 
gintis on ghonionio projections all afford gam) practice for platting. 
Comparison of distiaces on globes and on maps serves to (leteot the 
distortion ¢haracteristic of each kind of projection, A-great-cirelo 
dailine course between San Francisco and Yokohama, og detennined 
on agtobe, inoy be transferred to any projection by the latitude aril 
longitude of a nomber of points-qn ite path. The sane nay lve tried 
ona polar gnomenie projection of the ereh southern ocean tir w voy- 
age frm Cape Horm to Tasmania, ‘The resulta in the two cases are 
initerenting tod instructive. From my own experience with sohool 
tevehers in piroblama of this kind, it is necessary tu couclude that 
puometry mul, oso rule, have been vory hilly tutvht to them, 

Terrestrial ningnetion olfords some interesting exercises, if tig on 
be allowed te them. The local variation of the magnetic needle has 
alémidy bean determined, Charts published by the Coast Survey and 
eewhers give, hy meana oof lines of equal variation, the valoes of 
lowal variation atany desirod point. Local values this cbtiined may 
be copied off on the blackboard, and the pinpile may then write in 
the values on a Mertator map of the world (of theirown construction, 
if desired), ar on an outline map of the United States, The values 
thuachurted affonl practice in drawing lines of equal variation, The 
accumey al the work con be tested by comparing the rerult= with the 
original chart. A variation on this exercise inay be roade by demwing 
arrows ot voriows stations to rhpresent the lounl direction of magnotic 
north, Extend the arrowa, curving then, if necessary. so thot they 
dhl] not ecraax each other; they will then represent magnetic me- 
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tidiané: The north magnetic pole, lia the neighburhoud of Modem 
Say, may be thay discovered: The tmeianing of magnetic ears tan 
harilly be made char withoul performing exwehtos of tid kind, 

The pont that deserves special empliasis with remnel te all the 
rT: tees Py for deseriien is nolan nch their importance although: 
all ara important, but rather their pructicability. If the-shape ned, 
size of the wrth, latitucho. ard longitude, and tormistrial mognetivo 
fre Hiterht at all, practic) exercise should Toplace recited definitions, 
(we furas powihle Tp all stages of thé work excellent praction in 
Bnglish composition is afforded by calling for written deseription af 
observationws and for cnteful formulation of results, 

The Atiophere—The study of the atmosphdte sugeste 9 great 
variety of practical exerciaes, many of which are How familiatly iii- 
troduced tn ourachoula: Laie observations; without and with inet 
Tents, are made and disnusaed svatemationlly. They are correlated 
with the larger phenomena of the weather m Ape. Duk the works in thie 
direction often (alld fardhort of ite posible measure, Lay this connor: 
tion T may refer toa recent book hy my colleagoe, Kh. De ©, Wand, 
entitled “ Practi¢al Exercises in Klonantary Moteorplogy,” in which 
‘the thaoher and thy pupil will find precise directions for the elation 
of a large womber of problems that I an) sure will beof great yalite 
in giving fuller apprdciation of the treasure stored wp hi, bat not 
always taken froin, the daily weuthor maps, This guile bowl badnage 
‘how nocessible. 1 need her) rofur only to edetain problime that ave 
iaoniated with the seasons, Here, as under the earth sea plole, iH 
ig too commonly the practice to learn definitions; inatend of develop 
ing Ho rei! khorledge of the subject by thestudy ofgrad tally accion 
lated obetrvationsy. The nend of Plenty of timw, onby te besoewredl 
hy« carving ap obsarvittions during ohe or tio rears, la mowhore better: 
Hhusteated than in thie Ehiapedan af the dubject. [t is impossible to 
compres the tiecesary olwervations inte the shirt the during which 
i high-school dourse woulil be egticerned with the atmospliers. Ade- 
qiuite alntion to the subject can be obtained only when the work ja 
distributed over a long period in the granimar school, assodiatei vithor 
with geography or with matory atady, 

The Seasin.—The procession of phencinia observable ir the 
atinua! succession of the geasous is ohaereable in arly arhool wenrs: 
Thu observations here lescribed are (ntended to oonnoct the: simplest 
seasonal phenome with their catees, which are {o tw found in the 
revolution of the earth around the sm, and in the resultant north ina 
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hn douthitig of the sun (ot its movemant in declination, doolination 
in the sky lwinge the equivalent of geocentric * latitude on the earth), 

‘The thet of seasonal change having beon already recorded! in a most 
elementary way, let om aeeond recom be made in connestion with a 


search fur the causes of change, as followe: At intervals af a fortnight 


orn jonth determine the middag altitude of the aun. At asimilar 
intervals (letermine the the, and if podsible the compass dire- 
tion, of sunrise and sunset? Again, at similir intervals, have thi 
echliars, gr at Tow the brighter one, tote'the star erotips that ape 
pear in the east shortly after the thine and. opprisite bo the pokat of 
guneel, All the facts thus duterniined vary svstemationlly and incor 
relation with ove nnother, The discovery of their system of change 
and of the correlations in the «ystem should, if possible, be reserved 





a 


for the-seholars, Their intelligence i only half developer if the dis- 


coveries that they can moke aromade for then, Inauch ene itimay 


he claimed that time is saved,and thatthe remlts reached arethesame ; 


but it shonld besenn, an the other hand, that the scholars lose nauch 
appreciation of the result if they do not find it for themselves, anil 
tht thay will fail entirely to acymire the power and the habit df die 
covering if they have no practice In it, I! Amoricat sthools are de- 
veloped on @ traly democratic basis, na hefits-republican Thstibutions, 
cone of thelr chief values will by that they aid in giving every boy and 

' This wor, - geemizic,~ de inetd bere ie enter by eecepe Lik criti of te mrp 
meted congitlucie, fi rel eaplaretion wiph feeetiare ee ooo\Hjeodjurry Dagon TiN copay tt. We reall menreewryri, he 
eeteretiemews, Lu perietiee| elubeariet f ln dvesemreneret ie et: bee riete Airciinaert, Th aiy meee: 


af a hiee siruih) rine bg bbe cern erections #4 ate in lerekanite of the literence bebwrad gee 
eta plile anol gprcieerareriy MiLtienihe, Tee wea til theyre anal epprvetaae the filler maphena tings shoe 


piaalld tat gebeeees Lek geveppestine to lirle jhe cae: lebih tae dave pwedipeee Lina m ne) ad utareneenth op fie a 


puis be replied im the wee ed gevesitrie -wanpld lsieereaert! wuld) toe bely litdage sani tetvins 


plates |togtres, 

#1 ts camifest that this reqeilree colsepwatiajne ictal wl Ele sei) emmmiin tel eenratinpee 
wi uition Frertvrndetl beers.” bbe: ll mmesielL pra Bomrmcl, smegma [wu itt eelnteiiniek be teh jee 
‘pheetui be ondefle work, Ihal tose pa mew oe ditiasofal that none of thee eeterinee wll) wil (linge. 
ete an: Fitdleit diedt thee. teube top ues detalbe oe ate Were ame, arly eierpene saree 
pty tae Hired ieee arctan wbiens Lt hime beste ddkecerrorend altietura tiie whteiee Clit wtnret lew eave 
sunset eeatar eymamutriealiy tufure aq ater mibivier, at thew Teepe wihena Uler wane rer Ladne 
Mio fi kay lveeert: altichansllis (raver) Lipuea vevakrictimmcedians), $1" Yee ever peecapaticncs ood ot pemrobnirel Wuew Liner ueliayes 
avrerr® een ulelid Were, fit be chew) tatibes phimet eaertiees ata) diner) ebieallel bie Peemmrcliel Lin bis] 
eelar Ea, A wewbeh Lint te mente time bir vieersetions ef He ohm ad weilidabay: (a eaylfull di tite 
exigerirtiiin. TV fm aruekly eee se fee Manette rete fou ence bee oath tlintiel, The watnty 
oil (en give the tocar eerenition. far tin sbeeple efiekes all burr eliletios, ky echirh 
opie Sevrlare toa Lawe tee tele bee le aarey tie mand een ti meer le. 

A QSL Herayiiee Cot tveeernrtreg: tee otibewitleyn nf emir metal wctae wert rie Ee Rept tis thie 
eelidilices whiieom Frnmnee ciew ther bod: elem mf thee tke. Cu pewe Trading m}oeitale| Very cmeh= 
rewtish fot inea! tariafien of Hen geile to gite true boeelagte, “Pipe (tenn oe wnrig siti lee 
rane bow abe teie iret rene’ Frioten Valet of bate err iert oroep IT Liew ben clienerr ered ifrat Ele hi dpe epi 
taeneviial wcthli reeped be the teye imurtidian . . 
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PRACTIONL EXERCISES IN GROGRAPAY 5 


girl in the land a chance to enjerge from the mass, where indivhtu- 
ality is lost, nod ti reach « position in whith they can do the most 
wood for Lhomeelves, their homes, and thelr country. The cultivation 
of intelligence is as e=ential to thia cndas the mequisition! of knowl- 
edge, The observations and cirrolations now in disension may. ber 
made tecontribute usefally to both there oftainments, 


Theaun’s midday altitude should jie tabulated, and the change in 
its value should be indicated graphically, Rocords thna kept are in 
tiemselres educative, vot only. in forming habits of senumey and: 
neatuess, Wot abl) (arther in farnilisvizine. the wupile with the sevirral 
methods af revord, each best for its own purine Graphic record: 


inay be mudton wv dagram in which horizontal miudiees represent 
time (dites), and vertleal iieasures represent angular allitule As 
the line connecting knedessive pointe of ubvdevmtiott td sin bo le tet 
straight bot curved. let expectation be arosed jas to the probable 
result of forthir observations, thos developing the halitof thinking 
forward from a basivof observations To the post and present Test 
the oxpectation= by comparicon with ater olwervations; amd thos 


devolop the more important habit of mot jumping at conclusions, 


The frequency of sun observations should be increased as the 
nalnticis are Hpproachied, iy onder togive wand determination af thas 
lmportant lates Pee pigtla will fail te awalt with iiterest the ‘firet 
Ohservitions alter the Christmas holidays, of to continue observations 
with unilwerinw Interest oven into the hot weather of late June. It 
is conceivable that sone chililrett tight oven iatry on oliervations 
of this kind through the sinitnerraeation, in order to complete thet 
enrre for the year Apraphic bisection of the-upper and lower wnl- 


inntions of the qurve, hy lines dren through Ue middle poiiteof 


horizontal chomls, will give good determinations of the dates af the 
eoletios. When the upper and lower limits of the curve are well 
determined, draw loriniittal Hie tangent to them, and draw a thind 
horizontal fine midway between thee tangents Lead up to the dis- 
vovery that this militle line represents the «ky: equator: that the 
date of the equinoxes i+ given at the two intersections of the equator 
atid the sun's path, oid that the augular Gistunoe (“loolitiathin) 
of ithe sun north or south of the eiytiatot ent ddaily le roughly 
determined for any day of the yearly inesenring up or down from 
ihe equator Hine-to the curved ean path. Then, wind tet propeorly till 
then, are young gooraphoers ready to ose the noon altitude and 
declination of the sun in determining their intitude: When this 
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atajo fe teached, better values of the sun's declination may be taken: 
from the Nautieal Almanac for the current yeur, aceceible in the 
larger public libri, LF it is not agepsaible there, mile the litirarion 
tovet it The tencher of mathomatios shodld be able to explain how 
to ude itin finding the sun's ledlination on any date. 

Te Yeor—The tine and direction of sunrise and eunset should he 


‘tibolwted and dineramned, The correlation of the day's length, the 


dirention of thesun at rising and setting, and the changes jn midilay 
pltitude are most instructive. Each quantity affords ooension for 
prediction aml verifeation of its future vilnes. All the changes in 
these quantities are ran ina prorlisdl of #4 days, and in the same 
period the star group firat seen in the east shortly after simewt ie agnln 
Hen there at the same hour. Now Jet the dollars try to explain this 
return ton prcions condition, suggesting te them that a lite tay be 
imaviied starting at the sun, passing throuh the earth, and extend- 
inv to the distant slam This lite hos been found to «weep through 
the sky, potuting to one star group wflue another, and to reborn tothe 
viet group in the sun period ov thatin which the noon altitude 
and ite correlated quantities run thromgh their variations; Then the 
earth must go around the sun onee iW ‘666 sings. The time unit, 
enlledt a your, has long been familiarto the scholar; they have prob- 
ably heard or read that the carth goes around the sun in Hovenr, bet 
those words are now fuller of rvdanni ig Chany they were ever before.” 
The senmible cunstuney of the sun's diameter apparent (determined 
by letting a my of sunlight pase through « pin-holé In one sheet of 
paper and fall upon another sheet at a Axed distanes from the pin 
hole! should gerve to pive a food idea of the form of the curve or . 
orbit that thy ourth tuna round. 

Fidlined Attitude uf Avia ty Oehit.—The fiote regarding noon altitude 
and the correlated quantities ean all he oxplained if 1} he sngeeted 
that \he axis on whieh the earth hae been found to turn toes not 
stand vertien! to the plane of the orbit in which it hae been found to 
revolve, Here againa globe ta of value azn meotal nid aod an aid 
in vidunliging the necessary geometrical relations, Sy are the dia 

@(nccler ti ghee a teeitew dvieraiination of thie Leaueith ief Che year Coo ea he elritnod 
merely hy petectal irependien ef (le peshere vanlgetullutiites afer moj ieert, Ube Qin leierd page gibi tray 
Tat) ome lavertoe| (Aieewd athens 1 ange vey barr an Vidhetr will how tit thd ehare Gopi Reet atl 
tevicre weiner gem leetee al agtren hur chanimeelin ewenings Laithe ine eit waifevl ies 
Takes peecmerd w Glee gee | UM eh meena revedutmuibles «ier with pee girt hea rit or whiney ab in 
eettaly hari a ertain evening, tir ak iver to De a | 


rites pesbticin wd tae liner ee eel to re reer anf tele ecard tke rime merece Alife: 
ett weal (ilies, ay au C15! fempeertd Die jerenilily Fpeali Nites Prerein eeleretele erwrerni Leite Lia Chie foto lie same, 
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grams that one nsually finds in toxt-books, although they ore tineh. 
lems borvioettile that globes.” Whether ehildron of wnder fourteen 


yeats of ago one discover this «olution of the problem or not remains 
tobe proved. At lent they should havea good chance to show their 


capncity to discover it, a carofully. prepared chance, approvched by: 


Vie slow decumulation of pertinent observations, all familioriaed by 
Tepetition, | | 

A simple construction of the earth's orbit is alao serviceable at this 
tage. Drow upon osheet of paper about a foot equnten line through 
Jt middle parallel to one aide, Loonte the middle point of the line 
Constract 4 senle whose uite ale st, of the side of the pnpier, 40 tht 
two pine, three unite apart, ex he driven into the middle tne «ym- 
metrically on either side of the nidddle point, Lay «a loop of thread 
Or fine string 150 units In perinieter over the pits; stretch ib tight 
With a poneil, and draw a.ourve thus eulded. This curve shows the 
trie pattern of the eurth’s orbit, thé wulta of the eeale being millions 
ofmiles, Thw orbit iene doubly circularns see the earth's ineridiane, 
Takeout one of the pins; and around the other draw a little circle, 
a trifie iss thane unit in diameter, to represent the san; 0 good- 


stad pin head will oot be nach too amallforit Assuming that the 


North star is abore the plane of the orbit (or paper), the earth nroves 
around the orbit eo as to pas from right to left when viewed rots 
the sun. Find the point on the orbit that is rea teort tae tives mitt 


lit wnuet He where the orbit is ent bv that half of the middle tine 


which poses through the sun). Convenivntly for our memorie, 
the sun celolrates New- Year's day by passing through this nenr-sin 
point, or porihelion. July | sees the earth ot the opposite far stn 
joint, or aphelion, Go backward along the ort from perthetion 
one-ninth of a qimdrant arc: this is the point occupied on Decem- 


her 21, the date of the sun’ least midday altitude,or the winter 


soletion, Draw a line from. this point through the sun; it intersects 
the orbit at the-summer soletice, which the earth passes oi) Jue 2h, 


Drsiw at liste through the stun at tight ativles to the saluticlal lime: it, 
intertects the orbit in the eyuinoctial points, Set apa small ball on 


a vertical axie to represent the earth at the winter soletice: the sun 
ean thon be dimained to iluminate the near hall of the ert: the 
day-and-tight circle will separate the Wluminated half {row the dark 
halfof the earth. As the varth ow atunds, with) w vertical maxis, the 


| mane, ware! ened i freay nitty globe fi remiiel of eerily, aol etevw Ura 
mally idee test ge iierpigl woth d, be pinball ie a Donethy, (fata SV, 
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1 PROFESSOR HENRY ALLEN WAZeEN 


plane of the equator passes through the syn; but thix has been shown 


by ohaervation to be impossible at the time of the winter colative. 


On that date the won ie 25° south of the equator, The axivof the 
earth must therofore be tilted 29° fron ihe vertion] and away from 
the sun in order to imitate avtual conditions: 

As the prolonged axia meets the sky in the samo potirt at all 


Hieota of the your, the attitude of the axis rust always be parallel to, 
itainitial position. Carry the earth around its orbit, holling the axis. 
properly on the way, and oheerve the relative attitude of the day-and- 
Hight circle at differwat times of yeur, All the peculiar variatlone of 
the sun's midday altitiwde, of the tines and directions of stn me and 


HL Wid of the length of day and wight canbe explained by this little 
working model; hoted it may be fitiriv eld to present thy conditions 
ofnature. Ttiswoll tliat the eeholur should iknow that it id entity 
on the hasis of such agreements hetwoon lypothesit and fiet that 


text books make statements about the inclination of the earth's exis; 


the duration of it annual revolution, and soon. There is no other 
door by which one can really enterthe Jomain of knowledge, where 
the motto be written: “Truth for authority, not authority for tenth.” 

When begining to prepare thisurticle it wae my intention to cover 
other branches of the subject ax well as those here treated, but on 
aul vanving luto the manuscript it has eeumed better to expuind penernl 
rmcomnmondations into sirmewhat spectic explutiations in drder to 
mil in Garryitig them lite poractien, ‘Thus the article hos grow? tin 
diiy long. Something about practionl oxerdises on the odeane and 
tie lands may be presented at anothur tine. 


PROFESSOR HENRY ALLEN HAZEN 


Bye awl accident on the eveniee af Money, Janey Yo, (900, the U3: 
Wether Boro lost one of Lik most prominent offieile anil the National Geo 
grap sowiety on of te active members Profeeor Hasen, while riling on 
hls birwele, linmteniuy to bie niglt work at the Weather Barend, eollliterd with 
elortrian nod wae dasliad tothe gevind. He recived Injwrivs from which ho 
led tweute-foor lion Later, 

Prideser Hen wer horn Tatary LY, be in Sewer, Folie, alert 100 ithe 
onet of Botnhay, atid waethoe eon of Boy. Allen Hosen andl Martti Cluapin, bis 
wife, misionanes ofthe Congregational Charch. He comm to this eomnitry when 
ten puore old, ond was elated at Se tohnsbory, Vermont, and at Durenonth 
Colle, whore tie Weeeridiatel in S87). Foursome veins te wae ineteoter im 
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dro wing ia the Rhetiield Srlentith: Schaol, New Haven, and later was wenlatant by 

mactecm lage anil phiyeion onder Mrofeesar Elise Loomis He revel vod min agipednt. 
meritlinthe Weather Ferret ii May, 1881, boing nevlened ta epoca ity onset 
proline es the inwostization of the paychrodioter anid the proper espana res af 


thermometer, the etids of thanderstorme, and other important qnestions: 5. 


Ata later porte! Profesor Hason wae assigned) to duthes of 4 brmder antpoct, 
inelodime-wenther forecasting min) ovtasional wditorinl work tet they Menthily 
Water Becier, fn addition te tile official work in the Weather Hareas, Pro 
fessor Haken wae a requent contributor to meteorologieoa! and other seleatitl: 
journal= Fle wae one of the eupporiers of Stijuce during tho youre 182-1880 
dit of the Aiierbun Metrortagicn! feiermol, ISH¢-tH4h, Among hin larger nab 


lications wire the * Reduction of Air Preamtiee to fia Level gyal die CV eres bas 
of Chicngs,” : 


GEOGRAPHIC MISCELLANEA 


Tow Peary Arctic Ojuh | Brooklyn, X.Y.) la reeordiig ite dlniinden fi Me 
Pusey 'e activity aid pervivtence hae plodped ite onfaltering eupport to the re 
nuiining work of the expeditiun. 

Sorwitierawpisn the greatly increased! cost, both of neaterinle wn) labor, 
the sliphailding output of Groat Britain in 18800 wae the largest on mcr, 
having reached the emornadt tatel of L715, 0tons Preliminary returns flare 
the veur"s output in Gotminy at 257,027 tons, in the United States at 17a CW 
tone, and in France (the only other country wxeouting 10,000 tone) wh O5sa 
tots, 

Aecest nomberof Srlnceanacminess Hie day exguidition orzantond hy Baron 
Toll fir the exploretion of the New Sibecia Telanedls atid Sannikoll Lud, dati 
which te tian hum yot prnetrated, will set autin Jone opt from some Nor 
weghin port, Tle poiriy will pose the winter at a paint dn the litnke of the 
Loon, above the town of Yolutak, and in the enninwer of 100) vel Vein their 
esphuratiane toward the worth, : | 

Mo EH. Hurtin, the patron of the expedition to Alueka whieh hours iin 
name, Will publish the reyilte of the expedition by @ series of’ several welaties 
prepared roder the general editorial: management ot DiC Bact Merriam. ‘The 
Het volune bs to le a onrrative of ihe wipedition by John Barrooghe, witha 
chapter on glaciers byJalin Muir, and other chapters liv well-enown writen. 
The sciotitifie remnite, comprising several separate volunwe; are being prépareil 
by the «peciohiete who hed char of dhe diferent lunes of work. 

Soares months eines the French Government, deodeting to the fe Thor Da 
Monte, inetenetal FL Proc, director of the tivleorolagical olworvilory Her 
Strauglial, to cheese some vite in the Freoch Tocto-Chins colony ard Creve ctl 
Tish mietecroligzia! otwervatory, ‘The ylireetor bi elses for tlw Purp 
Wight elevation near Tonkin eniied Kalan, which ie only 400) fet blgele, "Tbe 
bill be teeter tee esi, ated thre nell ering hills which encircle it form a sort of 
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encluwure, whieh ia poutiary femaitive to all the phinremenn of the earroand:— 
ing tonntry, ad also to the wlightest disturbance from the sea The ohwerriie 
tore will thie have a maritine as well os a meteorological value. 
Tae project of maintaining the level of Lake Erie near i highewator aage 
doring the navigation amen by exietricting a dus across Ningerd Biver bit 
low Baila horter in reported bv the Deep Water Wire Conumisshor mm pri 





ible aml deimnble Thor tie water lot by evaporation in aunmiue|r moulil ba 
poertiaallye treeped diem Hay werctinlating the sorplus water durite the close! eeasin 


andl relensig lt when titel neshiry bith dye een, The Desh dee thon fur 


a dane ia, sovording to the board, at thie foot oftive lake, jugt teow Hiifale tart, 


Acanhl with a luck te provided (on the Amoricen eidé arom the end of the 


dam and the rpld4 atthe head ofthe river The eest of the regulating works 
is uuthinatesd at $71,083, and of the lock ond canal at $2,205 47, |The changes 


wornlit raja the low-water stige alaot three feat ti Lake Keke, two feet In Lake: 


St Clair, and one fot in Lake Horn. 


Toe 1.8, Commercial Agwot at Vinlivoetock, Abr Richard T. tinier, neecirts 
that lity propornd to turn the willitary port af Viedivestock inte a cominnpelal 
partaking tthe principal terminue of the “FraneSiberian Ralltool, Port 
Antimr will tien hoeome the cliet jilitiry port of eastern Siberia, ‘Talieuwan, 
whilich tine lesen reranied Dhalee," will be the oorneeeial pert, and an “apeen” 
one, Of ihe Peehili Gulf, Rvery etfort will le jinde to minke itan inipirtant 


tmdecenter, The plans ofstreets, goverment tolling, ete, une already firm 
molateal anid will te peit Ip execution, while the cuistrietlon of te werkous lies 


Of rilltna) ts aleo belng pushed te completion. Thi plan of the Rossin giv 
eminent to form ay eter Asintio etevovelilp enmnpranny try cpert comminiontivn 


between Mart Arthur, the Manchorian thidleoul, Viedivortock, ind other porta. 


of the Far Enet pow orratige “The servicn etweon Vindivesnok and Port 
Arthiar will seis te Cregiiti 

Yn Metteeel og? Phew vow! Mat iriaz preparer) jr tthe C*aaagt wsiel Chey ety pentpie 
iTiew few Dek. AL Hikers will disse, wo ner eliotn joeta, the tidal theory. 
far ns the stody of the tidal oncitlations in thegrmat oooagic bneiue hap OS 
it tveoeds to alice thane: thie loves raae tre Chel eet snot emai ties crm lied e eelueinn to 
cn of owe methods of generation. The flirt is that daplled ithe corn 





equilibrinm theery, and pertains te tather small and well encloeed bodios af 3 


water: the mtennd!, and far mere denpeotturt method i that lrplies! in stationary 
eetiluitions whose froo poriods approximately coincide with the paris of the 
tidal forces, Avan example of tite omdtllatinng arene may he clttil the resion 
ving suuth of the Mains edast, from Nantocket to the southern end af Novi, 
Bootie Following es linn, smewhal convex, towand the south, juvienfaage Vom 
two polnta, there aqprnre ti bea anil) tikal Petrrlanes, probaliby eit more 
than two feet, wherens alone theeutire Sew Etrelanl conet, north of Nantocked, 


(ie tides aren the neighborhood of from eight to ter fiw. Moreover, on thin: 


povdinl dive jist ioeetiopied, ronning from Nantacket 1) Nave Sortie, the carpanty 
are well pronounce, a6 that Ibappesre that we linve here an ite whieh cael 
lates abont the nodal line of am axis, thas prodacing high water at pruotically 
the earne time along the Naw Fas lanel cont. 
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CHESAPEAKE & OHIO RY. 


TT FP. ¥. LEMITRE be one of the finest trains hauled over any cull war track in America. [1 rine 

ecliah beteeen Cina and Sew Vor’. the ronte from Warhington teeing wrer ihe fener late 
aerate. Tl hes eer modern conrenicnce anil applinice, aol Le inline aire ie hike Ho winger 1 
hihes at equal, The road-ied is iiterilly Pewee mit of tse eter! rocks: ih ie betleetiesl eet etome 
from one end ie the others the grentet pertion b+ fal with eee-tihdied-petedl eee! relia, gol alley 
careers are pirmetiie in the miatein section, Che mele ie as eeoeth as ore es Meet pratee: 

One of the rat deli htt tifes in all ihe toute ja (ial threwgh the New iver valley. The 
mouptaloe ere beet io cong to he clad wil vertare te ie very top, anil te ihe enily spring erery 
variety of grees known tothe oiteer of colors tot be eee, wlue he Toure 1) BT Lake oo mid Geer 
Tage from browy lo sealed 

These facie slic) lie borie to mlnd hy the traveler between the Had asl the Weak. 


H. W. FULLER, Gen), Poss, Agent, Washinyien, 0, C 
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The Fastest and Finest Train in the West... . 


na ( The Overland Limited 





4 Jy UTAH and CALIFORNIA. 








FROM 16 TO 20 HOUAS 
SAVED BY USING 


“THE OVERLAND ROUTE.” 


Double Drawing-Room Pullman Sleepers. 
Free Reclining Chair Cars. 

Pullman Dining Cars. 

Buffet Smoking and Library Cars, 


Bend for Descriptive Pamphlat ~ 48-96," E. L. LOMAX, 
Folders and other Advertising Matter. Genara! Passenger and Tirket Agent, 


(Mention tia puliication. ) OMAHA, NEG 


Plow mention this Mogalne when writing to advertiser. 











NATIONAAL GROGRAPAIC Magazine 


THE CHICAGO, MILWAUKEE AND SP. PAUL RAILWAY 


»- - rFtUOoNWS.. 
Electric Lighted and Steam Heated Veatibuled Trains between Chicago, Mil. 
waukee, St. Paul and Minnenpolis daily. 
Through Parlor Cars on dav trains between Chicago, St. Paul and Minneapolis. 


Electric Lighted and Steam Heated Vestibuled Trains lietween Chicago and 
Omaha and Siow City daily 


Through Sleeping Cara Free Reclining Chair Cars ail Coaches between Chicago 
anid] Kansas City, Mo. 


_ Gnly two hours from Chicago to Milwaukee. Seven fast trains each way, daily, 
with Parior: Car Service. 


Solid trains between Chicago andl principal pointe in Northern Wisconsin anil 
the Peninsula of Michigan. | 


Threogh Trains with Palace Sleeping Cars, Free Reclining Chair Care and Conches 
between Chicago and points in lowa, Minnesota, Southern and Central Dakota, 


The Snest Dining Cars in the World. 
The best Sleeping Cars. Electric Reading Lamps in Berths. 


The best and latest type of private Compartment Cars, Free Reclining Chair 
Cars, and buffet Library ‘smoking Cars. part ; 


Everything First-class. First-class Peopie patronice First<claew Lines, 











Ticket Agents everywhere ecil tickets over the Chicago, Milwaukee and St Paul Ry. 


GEO. H. HEAFFORD, 
Ganeral Fassanger agent, Chrcago, iil, 
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Tere ee rTeTTrTrTTT ST 


CALIFORNIA... 


o)F course you expect.to go there this Spring, Let 
he witthper something in your ear. He sure that 
the return portion of your ticket reads via the . 


Northern Pacitic-Shasta Route. 


Then you will see the grandest mountain scenery in 
the Omited States, ncludity Wt, Hood and rt. Rainier, 
éachi more than 4,000 feet high, Mt. St. Helens, 
Mit. Adams, and others, You will also be privileged 
to make side trips into the Kootenal Country, where 
sich wonderiul new gold discovenes have been made, 
and to Yellowstone Park, the wonderland not only of 
the United States, but of the World, Close ratiroad 
connections made in Union Station, Portland, for Puget 
Swine cites and the east, via Northern Pacific. 


General Passenger Agent, St. Paci, Mian. 
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TaN Grok ePHyfe WAGCAZINE 


EOPLE like to read about the preat 
and wondertul country of the 
Southwest; of its quaint and curious 
towhs, lis whciett covilizations, Ws 
natural marvels, They like te get ac- 
curate information about California 
and the Pacific Const. This is because 
most people want to some day see these 
things for themselves, 2. 2 ne es 








THE BOOK IS ENTITLED 


“ Through Storyland 


to Sunset Seas,” 








at b AND IS A WONDERFULLY HAND- 
~ SOME VOLUME OF 205 PAGES, 

WITH, 160 ILLUSTRATIONS. 

Genstal Pasenger Agent. 9% The paper used is FINE PLATE 


SF. B. MORSE, 


Southern Pacilie. 


seer Orient, : > PAPER, and every typographical de- 
ant acntlog (cts, todetruy potage =~ tall Is 


four people saw on just such a trip as 


a 


you would like to mmke.... 2. eae 
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A curmning test eereting ihe 
Foote ‘be. beeeieil fey tie 


PASSE (AT MENT 
im fila 
Southern Pacific Railway, 
met vill) Pee erent ten arena eae, peteien tl, 
an fess of TEN CENTS, 
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TONAL GROG RAPC MA AZINE 


PERSONALLY CONDUCTED 
TOURIST PARTIES TO 


Leave BOSTON every Tuesday 


Leeve ciiicaco every Wetnestey EOMfOrtable and Inexpensive 


Laave ST. LOOT every Wedoenday 














SELECT PARTIES leave Boston every Tuesday via Niagara Falls | 

and Chicago, joining at Denver a similar party, which leaves Sr. 
Louis every Wednesday, From Denver the rewte is over the Scenic 
Denver and Rio Grande Rajlway, and through Salt Lake City. 


Pulimen Tourlst Sleeping Cars of a new patter ireused. Ther ate thorouphly com- 
fortuble and exquisitely clean, fired with double winddws, high-huck sears, carpets, 
spacious tollet-roama, and the same character of bedding found in Palace Cars. They 
are well heated and brilliantly Hehned with Pintsch eas. Outaide they ure of the revu- 
lation Pullman color, with wide vestitales of steel and beveled plate plusa, Rewutifully 
Hustruted hasks on Culifirna and Calorado, with TITS, trait echedules and cotm- 


Ae ’ i Fe Fn =n a oa , | ae 5 a eis Lae i F 
Picts Information ci be had from any of the following Burlington Route opents: 


E, J. SWorDsS W. ). O'MEARA ME HELLER 


ett Broadway Lt WA at blip hon - Street O32 Chrateut Htreet 
PEW YORR City BOSTON, MASS - PHILADELPHIA, PA, 
Fr iPr — ©. BD. HAGERMAN | OF. DELAPLAINE 
Fil Clear treet TORE Part Building Biraadscay and Olive -Sireets 
CHICAGO, TLL PITTSAaURG, PA, or. LOUIS, MO 


Pie mention thle Wigazine when Writing Lo milwertisers, 
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Shortest Line 


To 


St, Paul and Minneapolis 


CHICAGO 
GREAT 
WESTERN 


RAILWAY 
Par bili taire of nay detnifed infornintion apply 
, yer forme age of write ty 
F. H. LORD, 


Gen") Pase'r and Ticket Agent, 
Chk Ado. 


P| Maple 
Leaf 
Route" 
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A VITAL POINT == | 


ihitataititay Tht BAR oF FRE «ae ."" | A TYPEVWRITER'S 
7 a: PRINTING MECHANISM | 


ee ae pL T=" FaliaT 12 a 
The? hae Pe 


Se rrr ret 


RASVY OPERATION AND 
PERFECT EXECUTION, 


Che Smith.. 
Premier 
Cupewriters 


Suneaplior oe This Peint as Wall ans on All Others. 
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Sw air The Smith Premier * pewriter Co,, 
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Catalogues and Information at Washington (Mes, Ne, O19 Eleventh street. 
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NATIONAL GEOGRAPHIC MAGASINVE 


‘THE AMERICAN FORESTRY ASSOCIATION. 


AAGANLTED AFL. Leni INCORPONATED JANUARY, TET. 


OFFICEAS FOR 10m. 
fVesiden!) then, James Wilnoe, Secretary of Agia, 




















Ae Poe ee.- Dll Beans Moe Pees, Me Thabo! ef Calaeit; Chuo W. Mla, 
Saba + eal ae Sey: TF. TL Bee Peuediap Serres ond Jeers Oeokoe f. Wort, 


The shlect of the Asociaihiey le Lo pemeerky : | 
a more seldonal ace comeervalive teewbiimeiel ul the forest reactors of thle cout toes 
— The nblvanernent of educotinnal, irgiebut ive, and other mecesites tesiling be premsole Uits hejeart, 
. The dlfeden of kmowtelee feuding thr coer Liev, tia tet ae mised Terres of Forests, 
| the ieetheds of pelaresii lion of woste fama, (he proper utilien ken af incest procmcia, (ee pains 
ine of trees Int went. and capiile eihjocte of arioriciliure 
. i a ia i : 
(re pere of. thither aid seats! ders are purilentariy invited to join the Aeeoclalial), Sa werd 1s are all 
perone wie are fa serepeilrs with Mee ctiyects hereio eet boris 


Life Membership, 250, Annead Membershig, $2. 1Mh 


THE FORESTER: -rie american’ FORESTRY ASSOCIATION. 


A ciety mogurtnes teedied i Anpispee LT nan Pim eet sR ¥. Wr care ail ieee ol 
: leteath ed forme trees, aot rola polsyrete 


Subscriptions, 21.00 « Veer, (Purmisiie grote te metilere ol the Asmcertarl sa. } 
Address oil comititdiretanis Lo 


Cercoran Building, Washington, D. &. 





HENRY ROMEIKE'S BUREAU OF PRESS CUTTINGS, 
wo Fifth Avenue, New York, 


lteade every Paper of inipreriuice publistied in the United States, punta th rowngtti [us 
European Peete in Laridam, Taris, Berlin, anal % inna ovnry paper vile eth 
prevbsl ie Ever iti Rnrope wr tlie Britieh (Teen be. tee ol icriyy 77 vets Hh ew bh Lk Bas 
ject will bring netices fram thi United States, and if devired alee frot thie Europea 
pipers. Wiite fer berine 


WOODWARD & LOTHROP 


invite attention to their selections and importations in desirable 
merchandise for the present season, 
cOMprising im part 





Paris and London Millinery, Silks, Velvets, 
High-class Dress Goods, Ready-to-Wear 
Outer Garments for Women, Girls and Boys, 
Hand-made Paris Lingerie, Corsets, Infants’ 
Qutfittings, Hosiery, Laces, Ribbons, Em- 
broideries, Linens, Upholstery Goods, Books, 
Stationery, Card Engraving; also Paris, 
Vienna, and Berlin Novelties in Leather and 
Fancy Goods, Sterling Silver Articles, Lamps, 
Clocks, Bronzes, ctc, for Wedding Gifts... .. 


10th, 11th and F Streets, Washington, D. C. 


ease mention thie Marumne when wenting to qilvertinnre 





VITO SOG RAT aTO MALEATE 


NEIP GEOGARAPHAICAT BOOKS 
Carpenter's Geographical Reader—South America — . . $0.60 


i porernutiv concuaied tur thigh the ewer eiatrecitis< pare af Uae Coutiment 
Chilton: winit the Wifftren cuudtric: weil ohnerre the people te their inane dod wt (heels 
rurt Dlicriesr: ire of the gute! eect af the cuuinitie=s af the corlage diy bmalas 
the lferent tones, end of Dee eoisherinl Giewere an trewe of the tr Etat rim iia tama 


ereatianal style. Crlocedd compe anah fwemictifut (aneradion 
(Wier Ftoaks af fhe Series, 
Carpenter's Geographical Reader—North America 
Carpenter's Geographical Reader—Asia 
THE NATURAL GEOGRAPHIES 


Natural Elementary Geography 6 
Natural Advanced Geography . $35 


P aT 5 a 
Phehe Tees Pid met mbit; ih lijdiet gitepiihiigg soca dif aby geepratibles errr 


pe ilisition! ane ate moor eed in proriviallh the Leni” @ nike thas hwut the coors ier 
Ww? the Cy a ergropllies laring Gooresponding map roan ny Ulin eee eomle mine 


Pichler ite Sots eee ol eels ithe few legbirres 


howd Price ond recite Poitier, cbtter of fier pala dots 


AN AERICAN BOOK COMPANY 


EW FOX CONCINNATY CHICAGO AOSTOS ATLANTA SOTA ORE 





MACMILLAN COMPANY 
For the LATEST TEXT-BOOKS and WORKS OF REFERENCE 
ON EVERY BRANCH OF SCIENCE BY 
LEADING AUTHORS. 


POP. L. WM BAILEY (Cernell Ualeersity), | PROM. NICHOLS ASE tim Coulzacnoe (fe 
wots on Ageicattare ood Miho Pe tr attot 2 Tignice, Cornell UW ale.), in Peres, 
FROF. THORP (Mana. tnt Teeli_.i, i J inalas Aiaotrnite, ety 
bial Carecitn, «6f1.s0 art 
MOF. LAMODERT (Lehigh University), om) Dy 


PROF PACKARD (frown niv., on Aang. ; : 
[Streit Tad fiieg tas Cee lai Fi-5n mer. 


fs.8 eel 
PROFS. WAKRNESS ast MERLEY (fin = 
i en ee = ans : rROF. LACHMAN (Carn. of Oregon), Tae 
Mawr am! Haverinzl|, Taqer af Auli, ¢ ‘ 


: aT rie? Poa Cee ile 7 je eal. 
Pech eae Skim qa 3 a ™ 


FROM. DAVESTURT (tinal Unleersity POF. TAR (orm, tuit.), sural Gere 
Eaperiarafal Mferphalg 9, Wal, 1, fs 4e- Til Alen, rectogrr, efi 
Ll, i 

PROF. HEART Fo CSRS (Cela Weer, 2 PROF, CNVERY The Caller, PXothenare of 
Editor af the Celebre Aiatagica Sera (Avwin Salnbitirie . 


These are «few only of the nannies represente] in thie Catalogue or the New 
Atbnauincenamnt Dist jsent free 


THE MACMILLAN COMPANY, Publishers, NEW YORK, 


Please noctihiian this Miagaring When writin (6 al eertisns 
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The Leading Scientific Journal of America 


SCIENC 





A JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 
PUBLISHED EVERY FRIDAY. 
Annual Subscription, 55.00, Single Copies, [5 Cents. 


Froti its first appearance, in 2535, Screscz has: maintained o repre- 
seiltniive pusitiun, amd ts regarded, both here and abmad, as the leading 
echentifc: journal af Ame»nca. 

its Editors aml Contnbutors come from every tstitution in this country 
in which scientific work of Importance is accomplished, including Hurvard, 
Yale, Columbia, Pennsylvania, Johns Hopkins, Cornell, and California 
Universities, aniong others, 


EDITORIAL COMMITTEE. 


& Niwtomil, Mathematics; K: S. WoonwaRb, Mechanics; EC Meckaaine, Astronomy: 
T. © Maespesna.., Phyeace; R. . Teoeston, Engineering | (aa Rese, Cheuie 
tre; J. Lu Costs, Geolory; W. MM. Davis, Physiogragh: ; lesey FF, Osnody, 
Paleottolory; W. KK. Nroogs, C Harr MEusiamw, Zoology; S&. H. 
ScInODLn, Entomology; C. BH. Bissauy, N. Lb. Betttow, Hotamy; @, S. 
SMUNOT, Embryology, Histology; H. BP. Downttce, Flivsiology : 

J. &. Ritwiorcs, Hygrene; J. Mcherw Carrum, l'erchology ; 

J. W, awe, Anthropology 





NEW AND POPULAR SCIENTIFIC E 
HARDIN MACBRIDE 
The Liquefaction of Gimses. Its Rise The Slime Moulds. A Handbook of 
and Developorent. By WiLLeT L.- North American Myxonmyeetes. By 
Harpin, Ph, Vilversite of Pent THomas H, MacKatpr, Frofesend al 
ay emia, Cioth, rine, Fr. 50. otny, University of Towa, 
jl pepaiee yvetcompleie acteont of the methods Cloth, iting, 
ward {nthe Mqyeiection of ar, atoig ollie A Hetoof afl apecies descrited fn North 
——. Amero. inching Cent Ameiva, with a 
: Hera tee 
GANONG | 
The Teaching Botanist. A Mannal SUTER 
of information upan Retancal Tn- Handbook of Optics. For Stodents 
Struction, together with Outlines snd a Ophthalmelory, By Wrottam §, 
Darectinis bra Cernprelendive Bie} Siren, BM D., Natiowal University, 
Tintary Conre. Ay Winttam F. Wianliirss tan, i Ae te i 
GaAsxesG, Ph 2. Saath College Cloth, tte, $1.00 met, 
Clots, 12mo, fr. io mek. | Almeto qiveu clearet insight intothe pheno 
Amannatof infomation upaw betenicnd Ime | enn of refraction oa ayia io ophthalnulegy 
Sirictiaon, with avthne post directinns for an jh can tc obininesd runt the wil dali om 
Gleartewtarny: core Beltection af the yew. 


THE MACMILLAN COMPANY, Publishers, NEW YORK. 


Flin mention this Miigazine when writhig to advertisers. 


NATIONAL Ghhariic WAGAseiIivne£ 
APPLETON’S 


GEOGRAPHICAL SERIES. 


Edited by H. J. MACKISDER, M. A... Student of Christ Church, 
Reader in Geography in the University of Oxford, 
Principal of Reading College. 


Tie sence will consist of twelve wihintes, cach lente an eany escrptive 
Uo great ratnrel regio, te niarkem!) pliysical features, atid the life of its peuple. 
‘Together the valuines wil! give a ooniplete acciviniof the world, more eepecially 
as ie fel of Huta activity. 

The series tz lutended for reading rather then for reference, and will wtoanl 
remo) on the cre bial fro the tmicnunieutal work of Reelin, oil on the 
other trom the-ordinary temt-book, gaaeticer, awd compendia, 

Fach volun ie te be tlosttote) bee ny maps printed in colors and) tw 
(ingens i the test, wiied it will be o dtetingrisliny characteristic of the series 
that hoth mage amd dhagramewill beshoywn ee thar each of them ahall convey 
sone nalicwt tdew, wil Ut topether they aliall comstiiute acleir epliogio of Hie 
writer's argunient. With a hhe object, the pictures also will be chosen so 08 
te iistrate the text and tot merely to decorate it, A dletailed announcement 
af Ltisctinpariint meres will be gooeietited) later. 


List of the Subjects and Authors. 


». Britain and the North Atlantic. By vie Enrroe. 

’ Scandinavia and the Arcthe Ocean. Hy Sir CLAMENTS BR. MakRHAM, 
hk. &, FOROS, Preadent of the Roval Geographical Socwty. 

> The Romance Lands and Barbary. ty Eiiske Racies, aithor of ihe 
“Soaveile Gtographis Upiverselle.” 

i Central Europe. By De. Jour Vaetecn, Professor of Gepraphy in 
the University of Areelan 

> Africa, Ky tir. J. Scorr RALTIA, Seortory of the Koval Geourapltical 
Society; Editor of “The Statesman"s Veor-Hook.” 

6, The Near East. Ry DG. Hocawni, M. A,, Fetlow of Magdalen Col- 
lege, Oxford + Director of the Antieh School at Athos; Author of ““A 
Wandering Sa hiotege aaa Cte [appari "* 

> The Russiag Empire. liv ince Keaporkis, author of the ariitles 
* Romia and Sthona”™ im the Seclmne Safes, 

hf. The Far East. Be ARCHIRALD LITTLE 
j. India. By Si T. Hoxoiniep HoricHw EF. CLL EE. Cc. BR. A. BL, Si 
perinbetileat of Tllen i niiner Barveys, 

m. Adstralasin and Antarctica, Hy [ir WH. OF: foMnkte, Cumtor of the 
[iverpoel Mibu: lite Cortona the Christ Chiteh Mitseiiaa, A. x. 
Author of A Nataraliet’s Wanderings in the Rastern Archipelage,’ 

1. North America, Uv l'ref. 1. CO Rosse, Universite of Michigan, 

:. South America. Be Prof. JouH#Nw C Neuwtnxnd, View President Leland 
Stuntord fanior Diversity, 


Maps bw |. iG. DAnTHOtimEw, 


D. APPLETON & CO., Publishers, 
NEW YORK. 


net montion this Maragzine when writing Uy oi) certs, 
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IMPORTANT ANNOUNCESIENT! 





THE 


INTERNATIONAL 
GEOGRAPHY. 


The last few vears lave proved so rich in weorruphical discoy- 
eries that there has been a pressing mead for a now of recent ex- 
plorations and changes which should present in conventent and 
accurate form the latest results of ceopraphical work. The adii- 
tions to our kndwledee have not bern Timited to Africa, Asin, and 
the Arctic regions, but even on onr own continent the gold of the 
Klondike hus ted to a better knowledge of the region, while: within 
a short tine we shall have much more exact geographical informa- 
tion concerning the ntinerous islands which make up the Philippines. 
The want which is tndicated will be met by Fite futfernational Geng- 
frapay, 0 convement volume for the mtitihgent general reader, anc 
the library which presents expert simmmari¢es of the results of geo- 
graphical science throughout the world ut the present time. 

Seventy: authors, all experts, have collaborated in the production 
of She /eterautional Geography. The contributers include the lead- 
in geographers and travelers of Europe and America. The work 
has been planoged and edited by Dr. H. RK, Altit,, who also wrote 
the chapter on The United Kingdom. Among the atithors are ; 


Proofer W. iM. Dave (The Waited States), 

TH. Petrpor Saxsesx (Arctic Regione), 

Trofeo A. KKH (rerun Earle}, 

ftir. Foe. Sees s Rigeebe wi i, 

roltsecrh fl LAPFARENT aml Raver eat) (Prence), . 
Sir CLAMENTS RK. MAWKHAM, FP. BR, S, (Moundlor, Bolivia, aml’ Per), 
Sar jouw iMonnar, FP. ks bAntarchr Regione), 

Crit Pra | Gertie Cobetiies! 

Mr. Jinees Mevow, AT, (The Boer Repubiice), 

Sr H. Hi Jenaaton, the late Fir | AMBER PLAVPAIA 

sir. |. (ones, Sr ALA TIN CONWAY, 

Srila & RonieTreaos, Str Wii anm. SAC Revie, 

Sir CHARLES Witsew, F, ROS; the Hon, 1). WwW, Camere, 
Aire iar, dr A MW. Dowsrxa, F.-K. §.: 

De. |. Sout Kak, ail 

hte tt. G. Casttits, the editor of the Joa (raretlieey 


The book is lustrated tev mearly five bored maps acd diagrams, which 
lave bets agecialiy pretane) [tie desigred te present tm tee our pack nits 
if « matte be colume ai eiithoritatier Cit faa e CL im: the Seni im] penprs ply 
ond the comliitions of the maantirie= at the end of the nineteenib cenlonm 


D. APPLETON & CO., Publishers, 
72 Fifth Avenue, New York. 
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141-155 East 25th Street, New York, 











The United States of Europe. W. T. Stead. 
Os THE EVE OF THE PARLIAMENT OF PEACE. 


Mr, Stead's recettt talke with the Crear andewith all the neat Fermpeat atibestoen 
lew) much value to this timely review of current politics, written with especial reference 
to the Kupsion Peace Keecript and Atmericun “ Eocpansion."" Ttenvers auch pertinent 
ttittiers as America’s tusk in Cobo anil the Philipplpes, the '' Chinese Pome," South 
Aftican Problems, the Paxhoda Mildie, the Concert of Enrope and its work in Crete and 
Canlia, andsoon, with that enppesttey forecasts, 


Sire, 64 2 BY; pages, 4h; over too portraits, mops, and illustrations; tinting, cloth, 
Price, $2.05. ; 


Sketches in Egypt. Charles Dana Gibson, 


“ Eeypi,'' saves Mr. Gibson, "hos sat for her likevess lonper than any other coun. 
try.” The tecent important events that ‘tue turne) all epes towanl the Fpper Nile 
have not disturthal in, the least the ancient compere and serenity of the Lawl of the 
Pharoahs, and fow countries offerwack a tempting field to the artistic pen. Mr, Gitson's 
forceful awl sogpestive drawings are well reinforce! by lis written lmpressious—niore 
complete that he las ever before poblished—and the whole makes: up a uniquely in- 
tereuting recon, from an artist who occupies a peculiar postion among ua ft isthe real 

eypt tron a tew stamipoint, No pains have been spared to produce a trie art work, 
giving really adequate presentations of Mr. Gitson's drawings 


Since, 7H wio; clothdecorated) pages, 150; trpe, i2 point. Repolar edition, £3.00 
get. Edition de Lowe, 270 signed and wiembere| Copies, cach accompanied by « partfolio 
contaiting art proofs af teu af the most important pictures, on Japan milk tissue and 
motntel on plate paper stable for framing- Price per copy, $10.00 net. AS s00nN AS 
ACTUALLY FURLISHED THE PRICE O*% ALL UE LUXE COGPiES SOT SURSCHINED FOR WIL 
RE WASH, 


From Sea to Sea. Rudyard Kipling. 
asth THOUSAND, 


. This isan anthorisn! edition of the coilected letters of travel which Mr. Rurbyard 
ee has writtes al-vations times between 1889 and 1599, aod has just edited ariel 
revised. It tnclides hitherta tnpollisheil matter, aswell as at accufate teat of the 
“Ameripan Notws"" with "Letters of Marque, “' The City of Dreadful Sight," '' The 
sath Administration,’ ete, ; ete. . . | 

Even Mr. Kipling never wrote aivibing more entirely teresmtible than are, for im: 
stancr, bis letters on Japan. The ledicrousness of the Japwnese heavy covalry,"' the 
fascinating (lowe, the cherry tlowsnme, onl the wonderful art which pernmestes the 
(oily life of natural Janan—all these things become pemnianmt i the reader's mind wd 
can never be foretien: aril they shww «aide of the author which ts not at o)) prominent 
i thot af lite other work. 


SEC, S74; two volunies in box: pages Sao; type. bo potat; Winding, cloth. 
Price, €2 04, 
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The American Anthropologist. 


Ss 


The only American magazine devoted to the science af Asthropology ; 
published at the National Capital. Noone interested in anthropology in any 
of its bratiches can afford to be withont it, Swdéecrtde foday, 


Handsomely Printed and Whustrated. Published Quarterly. Four Dollars «a Vear. 


Aopikes: THE AMERICAN ANTHROPOLOGIST, 
G. P. Putnam's Sons, 27 and 29 West 230 Strout, Now York City. 
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A erent | =a) Jeera bet, ls vf 8 feetulatral Lien ebelf if the Wash ligtod Papeaiig Phar, PaLirpieed 
fala Qeedijen be es te Goleta, fliljne je let Waelineinn be Kad been a fore teibieerwar gy We 
Pdi quantitios of lipape Tatales, oad bod fet of Term wil fli be OF ttinbesran nlm, ‘Ww laesie by 
eatived die ftiemilaltily of Mer eypelais of tie edeanier, wile galls fro San Pruner anid aap jim ob 
porte jj) Camtes! Aitericn, Ly tilting Raerwr te ib the taeerelinw Hhefgae of Hedi4ce¥ Chen 
ite futon he niac, We ofwndiiates oy the captain's enthhowjan alee Lie Pitiiles 
Lil amet thet the jeeply OF Mie (repli eer derrlhite fre. biligestion, nnd iit the Tialini Laty 
are tite gs Piel ferry dg elt Ctl Aaegfe, ~— piee Tiles apdee the neirres, 
manper? the mind, wiay ination, ond inviie nye, Opegivnn relief 


Wast edb: —k meee wef Boye fern triad FD 2 4-RS wee) fet Tere fit, Thary Veal] bef pale noe 
Tact Lifer, Ahn clies peliel, Nete the word H-beb Aes nm the jerk wae weed MATEO PE Tis a hg peg dba 
a Aa _ ti Pier Settle, fer Pvt qi bees Be for de mAriia, trop fe fined al we Piette chicago ‘Tim 
miles ane dee Lisi beetle ele welt he triiitled de ony oddrees fan k penta, furwartdded, fe bbe 
Bipons Cleeiniedl Co Be ie ppp Se, New York 
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ov THE 


NATIONAL GEOGRAPHIC SOCTETY, 


The program of the lectures for each month and all other announcements: 
by the Society will be published regularly in the National GuocRaPraic 
MAGAZINK. 


THE POPULAR COURSE, 
Jeyerod im tty 
FIRST CONGREGATIONAL CHURCH, TENTH AND G STREETS N. W:, 
on alternate Friday evening: at § o'clock. 


February -¢.—Bxplomtions on Vatigste Kiang. . Mr We. Banciuay Marsons, CE. 
Surrepor of the mdleay togte Lbrongh Lhe Vangote Klong valley, 

February 6.—The History wil Geographic Distribution of the Hohonic Plagne, 
(rorow M, STRENDENG, 
bitte Ceiirral 0, 6, Arar. 
Febritary 23.—Ferom the Andes through Holivia anil Bick . How. We. EiLkwov Cuwtis, 
Fa-birector af the Worese of American Weqerlition, 


Aftarch @&—Mauchuria : 5 ‘ . Ar MM. SEecey Freie, C.B.. 
March, 23.—The Veneenelan Boundary ‘ ‘ Mr Markcrs: Tae, 
* The Intervational Geepraphic Congress , Gen, A.W. Gergyv, U.S A, 
* The Missions of Culifornia i t Mr J. STaSioev-Buows, 
* Cul : ; : : : : Mr GokGn KX NWAS, 
®Preshlettial Addins : : : Dr ALDEASTICn (emAtAM Mit 


THE TECHNICAL COURSE, 
Qeliveret ja the 


ASSEMBLY HALL OF COLUMBIAN UNIVERSITY, FIFTEENTH AND H STREETS WN. W,, 
on Friday evenings at 8.75 o'clock, 


February 2.—Explorations aroun the Arctic Cintle tir Freak Rrss@nn., 
Harel tl nivrinite, 
Mare li z= The Gage Distr tation af Sted Plante. Pref. Joun M. CoULTES, 
Chheage Undverslty, 
March t&—The Roman Porom : : : . . Prof Mircea. Casnone, 
Cmca ia 1) tieermity. 
March 3% —Sabject tol yet atronincel “oe _ Pref. Wat. MM. Davis, 
Harrah! Duiversiiy, 
*The Drkesof Hollanl =. vl ; . Gnuanp MH, Marrers: 
U. & Cesloyieal Seerpey, 
* The Floods of the Ohio anid Missigaippl Vallewa . H. Cl Puan Xn rein, 
0.5. Weather larcwe: 

© The date to be ammounced later. 


ALLTTOSE GAOL Wit MINE 


THE LENTEN COURSE 


The aulject of this ¢utite is Tan Ghowte i Nations, ae iuatentel by the peo 
wrap ote) moti) cher ye dicey een nt cai Reraa large Leropera patios Th CeUuree a eC 
Leatertes five fieray prvjected artthy thee whe of lirinipitie ont the eletiedite of peat louanl 
tower, andl cmphassing- the wnpottanes of tolividual character and of nituri) eou- 
ditions in ehaping: national groeth, The cout vill be compicmeotary to that of Toat 
The lectures will be delivered) in 


| 


sean mt Phe Growth of the United States. 


COLUMBIA THEATER, F STREET NEAR TWELFTH, 
420 to 630. oF, on Tuesloy ofternoois, during Morch om) April 
March 6&—The Setherlancs z - ‘ : = firof = ear |. How ani Gok, 


Cotunithian (nied 
With oe Chemeral) Datecdird leo by thee Preailiedt, } 


Aferch 13-—France ‘ : ‘ : : i Profesor Jrax C. Deacg, 
WY ems cin Pig pe 

March f1.%—Atstria-Hinpgary  - F : : . Fnofeserr Witla 2 Riri, 
Vassecligectis foetituis ef Technology, 

March 22.—Gerniany . ‘ ‘ , : Pofcer lows LL. Awene, 
Hw tf iverel}ty 

April j3—Tnglaod . ; ; | Dr. Enwix Li, AMlean, 
ufthor af the Mew Eeiglatnl Mayertne 

Agti] to —Hithala ; : : ; : Profesinr Biwi Al Omosy ns, 


kr haret yd bez 


* Priel Biles lecture au duetrla-Hungery will be Aclleere! om Wedtivedey, Slarede ay, at tl) dal 
Teer, 





SUBSCRIBE AT ONCE 


AnD TARE : * 
AOVANTAGE OF THIS 


UNPRECEDENTED OFFER 


The CRITIC. ... \ The 





Aionthiy. Westrated. [2 Numbers for the Year, ‘ a > 2.00 


The N. Y. TIMES SATURDAY REVIEW bwa 
Weekly. 52 Numbers for the Year, , i LOO for 


$320! $2.00 


vee reeatiuy ie Geeater New Pork, wh meee fhe afer, wll pele el 29 pete 


ifea tiie! Py siieer clk ii peatniyle 


THRE CRIT, er eeet Linge oad ibe moth rraf. “tea lt- 
La heem, eye ides Merl, “ibe cums) re petutiai 
an eb lgetruted) Uibetars tricitad Be iy, fHeernling ie 
feqet in terrent Diepary ie wucdewernia 1 je ote 
rete af tlie Vest din pith, art, ml Wie cram 
ite peetiruite mia! iit duet VU Dig edtsrua f [aa ei ure eelercted 

with theale sud univ, dadoere tagline pointed. ‘To alice siliecribtires win tembi feu direct we 

eit), tore Nleniied pacried, een Tire Coctic ond Tue 

hee ore Tins Sia Pe ev fs Hevrirw at Boni aod 

Aart fine g2 = the pre of The Critet atomic To mI 

trader iat The New Vork T ines Si kaprviey: Bevriew pecil 

siti) T mmpimioied with The Critir, a nHaTiyATe copy 

wall tee eon) om wll atin, Actiress Tam Cyurric Cel. 


G. P. PUTNAM'S SONS, Publishers, 
27 and 20 W. TWENTY-THIRD STREET, sae NEW YORK, 


lene rani thin. Miguithe When writhig to md vertisore 


VATION GA RAP MAGAZINE 


SOUTHERN RAILWAY 
GREATEST SOUTHERN SYSTEM. 
TO ALL POINTS SOUTH, SOUTHEAST, AND SOUTHWEST. 


Through Pollan Drawing Room Sleeping Cars fram Sew 
York nad Woshington te New Orleuns, Memphis, Port 
‘Pacrnyua, Jucksonville, Augusta, tid Intermedite Pojutse— 
First-Class Day Coaches—Dining Car Service. 


Past Trains for tho SOUTH leave Washington Dally at L115 A M 635 
P.M. 950 P. Mand 1045 PF, M 

Through Tourist car on the 10.45 P. MM. Train every Monday, Wednesday, 
and Friday for Texas, Arizona, and California points, without change. 

Direct ling to the Summer Rosorts in Vireinia and the Carolinas and tho 
Winter Resorts of Piorida: Gulf Coast. Texas. Mexico, and California. 

Direct Throngh Car Gine to and from Asheville, Hot Springs, and other 
Western North Camlina polute—“THE LAND OF THE SEY.” 


The “New York and Florida Limited,” the Hnest trait in the wereld, leaves Washingion 
at 6.35 P, M. daily except Sumday. Solid train-to Florida. Dining Car Service. 


Por Map Polder, Winter Homes Guide Book, and Book on “ASHEVILLE 
AND THEREABOUTS" write to— 





4. & THWPEATS, Eastero Poseenger Agel re Deol, Sew York MY, 
Jo HOR TOM, Poseectget Accent, hee IL Malitemore Sbredt, Rultimere, Se. 
» & FROWN, Generil Agent, “4 Filernihb St SW, Wiuetingtom, ft, 
W. Doi Passenger? Agent, Sarioik, Va 

S WH. WARDWICE, Asslsinnt General Pesenger Agent, Ailusita, Cia 

Cc. A. DERSCOTER. Aseistatl Gener! Meeeeneer Agen, Chaitesorze, Tei 

Ww. iL TAYLOR Assistant Geverel Pasrter Agent, Lowes. Ky 


2. M. GULP, TrafSc Manages WA. TURK, Gener) Punsenger Age, 
Waesntaatrs.: ic 


The Mutual Life Insurance Co. 


OF NEW YORK, 
RICHARD A. McCURDY, President, 
Is the Largest Insurance Company in the World. 





The Records of the Insurance Department of the State of New 
York SHOW THAT The Mutual Life 


Has a Larger Premium Income - = = ($39,000,000) 
More Insurance in Force - - . - - (3918,000.000) 
A Greater Amount of Assets - - - =~ ($235,000,000) 


A Larger Annual Interest Income - : : ($9,000,000) 
Writes More New Business - * : - (3$136,000,000) 





And Pays More to Policy-holders - - ($25,000,000 in 1896) 
THAN ANY OTHER COMPANY. 
It has paid to Policy-holders since | aa 1059 
its Seanniiation, in 1843, pj o° 7 $487,005,195.29 
ROBERT A. GRANNISB, Vice-President. 
WALTER F, GILLETTE, Genera! Manager. FREDERIC CROMWELL, Tremsure?, 
ISAAC F. LLOTD, Second Vice-Presidect. EMORY hiclLiNTOCK. Actuary, 


WILLIAM |. EASTOM, Secretary. 


Flom mention thie Atienzing when writhing boombypertisen 
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‘SPECIAL ANNOUNCEMENT. 


The Karta, Ghootarnie Maoagine hos a few onbownd  folumne for 
the yeate ISO 1897, anid IS9S Each vollime contalrié hinge tape and 
Diustrativne and touch valitable peographie matter. It ia imposible to give 
tho contente of each volume, but the following subjects show their wide 
rinse and poop: 


Wolk Vil, U6iMbs Mosla Ip Enrope, by the late Hon, Gagdinue G, Halbard; 
The Seope and Vale of Arctin Exploration, by Gen A, W. Gtwely, 18, A, ; Veaisinela, 
Her Gornenmetit, Menple, and Boundary, by Willams: EL Curtie: The So<alled 
Dewntitwditn teed fate, by Win D Thell > Mecreett's Polur Ea pecdition, Ioy Gari. AW. Gronly, 
UA: The Shimer Cates of the World (with chart 4200 incives) | Sariiane, 
ly WW ¥ Metive aed Wilkard O. Jiitermott: “The Deoorery of (itonior Hay, Alaska, ly 
H.R. lili; “Mydlrakrayliw bn tlie tthilvint Siates, tie F. AL Newell;. Africa ainen 
Lesa, by the late Hon. Gardiner &. Hobhani; Tie Seine, Th Mour, amd Thy Mapgila, 
by Pref Wi. Of, Davisy ‘The Wile af the US. Mead on Geographile Nagues, iy Henry 
inant 7A Tou ra i Bondar, ter W. Ro Ralers Googtinglitt Aletory of tlie Pidnvoet 
Platoan, toy WD Mice: in bre Haweprit: | Ezurifycrum heap Wave on the (oust of Japan, by EK 
Beldinutes Cal)furtla, hy Senor Gila 2 Perkins The Witwaterrandl anil the ‘Retole 
Ofer Wither, ty Giane F fecker: The Saeed Plaiod of Cigen, be FV. oville, 





Vou VU, 8073 The (old Gonet, Ashentl om] Roma, by Gea Ky Frooh ; 
Cratir Lalo, Cheeeon, by JS Diller: Shores wal Weather Purerauts, try Wilke L. Moore ; 
Hubber Forse of Sheng aml Form Looe, by Ciena AS Wo Greely, oe AL: A ®om- 
ter Vieyige to the Arete, bea. Putco: A Winter ed.tned throw tie Sorwle af 
Magellan, tee the late’ Aililrnl HE: WY: Menuli, LS. : Costa Hien, by Setior theand 
Vlitance: The nboaal Forget Heserve, ly Foil, Sowell). ie Foret and Devries of 
Arie, ly 11 Periow; Madifieatlin uf the Great Lake Ls Barili Movennit, by GK. 
Cilieet: Thi Fuctatte! Mon by FW. Holgi: Patniniiin, bw J. Bi) Bitelier:, The 
Weehington Aquamite am) Cahio Jolin Bridge, by Capt. D, 0, Gaillard, TRA, 


“Wel, 1X, S08: Three Weeks [yp Hablard Bay, Wet Geeoulatd, be Roburt 


| Bein The Motor Miniesippi Proliteni, by WJ Mietiee) Dwellings of thoy Sag-Time 


ttt Todas, (root lanl. aml Vineland, tir Camelia Horsfond; Articiee ot Alauicn, bey Creat. 
AW, Greely 1S. A,, Homiin Gurland, B12 Seidinore, Prof, Wi HL Dali, and anthers : 

on Cuba, he Hobort t. “Hill, Frank M. Chapman, ihn Typ, and Honry Gannett; on 
thi) Philippines, by Tew CO, Worcester, Col PLS ilbler, John Hyde, add Carte 
Howe: Anreriain Guiigmplile Extieation, by Wo MuGee; Origin of thi Phyabel 
Feature of the Unite) tate, by ot. A. Gilbert; Geographip Work of the Gyoernl 
Goverment, by Humory Gannett; MPapmpteria, by W Y Meter; ‘The Ilo Hone Forest 
Heserve, by EB. , Chine; Taky (hdlan, te Henrr Gantt: The Gasonyheres, be Wo 
MeGee; Someatra’s Weet Coot, be 0 O, Vatrohild ; The Piva Civilieed "Tribes inthe 
Sarpy of Tclien Territory, by C. A. Plteli: Cloall Sennwry of the [igh Plakes, by 
WHlanl TD), Jobin: atlantio Coa hbo by M.S. W- Jefforsun. 





Ea oni volume may be had for $2.00. To obtain any of the 
Ve | ientioned prticle®. 125 conts in stamps, indicating 
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TRANSVAAL, of the BOERS and the — 
UITLANDERS, send for number 1 of 


volume 7, Nationa Grocraruic Macazine, 


By mail for 25 cents each, 


For the most complete, authoritative, and attractive — 
publications on the PHILIPPINES, send for the June, 
1898, and February, 1899, numbers of the Natiowan a 
Grocrariic Macazixe, containing numerous maps ’ 7 


and illustrations. By mail for 25 cents eaell. 


For a chart of the world, 48 by 30 inches, 
showihg all CABLE AND OVERLAND | 
TELEGRAPH LINES, and also COAL~ — 
ING, DOCKING, AND REPAIRING: x 
STATIONS, with explanatory article, send . 
for number 3 of volume 7, NATIONAL Grocrapuic a 


Macazine. By mail for 25 cents. 
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